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THE 


PREFACE 


TO THE 5 
READER. * 


N the foſt Impreſſion of this - | 
Tra, 1 ſynified what induce- 7 
ments I then had to make it © 


publick: and the kind reception which 


that met with, hath incouraged me to 
publiſh this ſecond Edition, for which 
I ſhall not at preſent make any 
Apology: for if this little Traf be 
in any meaſure ſerviceable to the end 


A} for 


To the Reader. 

or which it was deſigned, viz. to in- 
ftru&-and afſift bis Majeſties Officers 
for the Exciſe, (eſpecially Supervi- 
ſors and Gaugers) in- the ready and 
faithful diſcharge of their Duties, 
to deſcribe and diſtinguiſh the vari- 
ous forms of Casks, and to recom- 
E-- mend to their Praftice proper Rules 
for finding the true Content of each ; 
, - that. ſo. neither his Majeſty, nor the 
E Merchant may receive that wrong in 
- the Gauging of Brandy, and other 
 Exciſeable Liquors, which one of 
' them muſt neceſſarily be ſuppoſed to 
do, if the falſe Rules, which ſome 
late Writers have given , be fre- 
quently made uſe £ I jay if this 
Tratt be truly ſerviceable to this end, 
it doth not" ( I conceive) need any 
Apology, and if it be not, IT cannot 


make 
jm 


To the Reader. 
make any that will. be ſufficient : 
and thus I might put an end to this 
Preface, but that I think it requi- 
ſite to give a ſhort account of the 
Additions TI have made to this In- 
preſſion. 

TI the firſt Edition T inſerted ſe- 
veral Problems, which (though uſe- 
ful in themſelves) were 'by ſome 
thought unneceſſary in \'a Tratt of © 
this 'Subjeft, theſe are omitted in 
this ſecond Edition, and ſeveral other 
things added, which T conceive are - 
' more uſeful, at leaft they have a- 
nearer relation to the Subject 1 Treat 
of. 4s for inflance, m Se&. VII. . _ 
I havevdaid down a Rule for Inching | 
a Tun by Calculation. 


Bo 


To the Reader. 
In Seft.IX. I have endeavoured 
to deſcribe and diſtinguiſh the wvari- 
ous forms of Casks, and having 
noted the inſufficiency of ſome of 
the common Rules, I have laid down 
others, by which the Content of any 
Cask may be readily found, either 
by the Pen or Inſtrument : bere iis alſo 
"@ Table of. the Segments of a Circle, 


x” with its Conſtruftion, and Uſe in find- 


ing the Village of a Cask, with two 


5 . other Tables very uſeful for the 


fame purpoſe. 
. Tn this Seftion you have alſa a 
Rule for finding the Diameters of 
the Fruſtum of a Spheroid, and its 
Content upon every Inch. Laſtly, 

In an Appendix to this Edition, 
I bave endeavoured to explain the Na- 
ture and Original of ſeveral Solids ; 


— Tothe Reader. 


ws Spheroids, Parabolick and Fiy- 
perbolick Conoids , Parabolick and 
Hyperbolick Spindles, and given va- 
riety of Rules for finding the Con- 
tent of each, either the whole or the 
parts: a more full and clear ac- 
count of theſe and ſeveral other $0- 
lids may be ſeen in the 42 
Writings * of the Learn- yibus Coni- |} 
ed Dr. Wallis, Profeſ- <is. Mecha-" 1» 
ſor of Geometry in the nice FNOS * 
Univerſity of Oxford, Treatiſe of | 
(to whom I muſt ac- " 
knowledee my ſelf wery much 
obliged.) What is offered in this Ap- | * 
pendix, and in the Book it ſelf, will 
1 hope anſwer the end for which 

IT intend it : T have not vanity 

enough to think it will pleaſe all; 

but the Candid and Ingenuous (and 


\ » 


7 value not the c 


nſure of others) 
will (I doubt not) a ford it a favour- 


able reception. 


i 
OFob.9.1688, 


To the lakes. 


Farewel. 


T. E. 


ADVERTISEMENT. 


HE Inſtruments deſcrib'd in this 
Book are only made by 1/aac 
Carver, at the Sign of the Globe: Dial 
in Zorſly-down : who alſo maketh all 
other Mathematical Inſtruments in 


Silver, Braſs, Ivory or Wood, 


| THE 
INTRODUCTION 
OF 


Decimal Arithmetick. 


Hoever will rightly underſtand the 

Art of Gauging, or the Uſe of 

the Inſtrument here deſcribd, 

onght in ſame meaſure to be ac- 

quainted with the Art of Arithmetich ; at leaſt with 

Numeration, Addition, Subtration, Multiplicats- 

on and Dzvz/ion, both in mhole Numbers, and Dect- 

mal Frafions; the latter of which (if well under- 
tood) is in this Art molt uſeful. 

And foraſinuch as moſt of the Problems in this 
Tract arexcſolv'd by help of the Line of Numbers, the 
ſeveral V/es of which Line are render'd more eaſic 
* by the knowledge of Decimal Arithmertich : I ſhall 
in the fir{t place endeavour to ſhew what a Decimal 
rrattion 1s, and allo give ſome Rules and Examples, 
by which any perſon who does at all underitand the 
vulgar Arithmetick, miay in a few hours time 
thoroughly comprehend this. 

A Decimal Fra#ion, 1s that, which by prefixing 
a point or a prick towards the left hand, its value 1s 
decreaſed from fo many Units, y ſo many Tenth 

parts 
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parts of an Unit, and if a point and a Cypher, or a 
Digit be | it will then be ſo many hundred 
parts, and if a point and two Cyphers or Dipits be 
prefixed, its value is decreaſed to be but ſo many 
thouſand parts ; as if you would prefix before the 
Figure 2, a point thus [.2] 'tis then decreaſed from 2 
Units to 2 tenth-parts of an Unit, and if you prefix 
a point and a Cypher thus, [.02] it is decreaſed from 
2 Units to 2 hundred parts of an Unit. For, 

As in whole Numbers, the value or denomination 
of places zncreaſes by Tens from the Units place to- 
ward the /eft hand, ſo in Decimal Fraeions, the 
value or denomination of places decreaſes by Tens 
from the Units place towards the r:52ht hand, as in 
the following Scheme. 

- Inwhich I have ſet an Unit in its due place, and all 

Figures towards the left hand (being whole Num- 

| bers) de «creaſe by Tens, for the Figure 2, next the 

Units place is 2 Tens, (or rw the next is 3 hundreds, 
and the next 4 thouſands, (5c. 
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But all the Figures from the Units place towards 
the right hand (bzing Decimal Fractions) do m_—_ 
| Y 


Decimal Arithmetick, $- 
by Tens, ſo-the Figure 2, towards the right hand, 
is 2 tenth parts, .the next is 3 hundred .parts, and the 
next 4 thouſand parts of an Unit, each place towards 
the right hand being ten times leſs. | 

In Decimal Arithmetick, we always imagin (and 
it would be very commodious if it were really ſo) 
that all intire Units, Integers, and things are divided in-- 
to Ten equal parts, and each of theſe parts ſo divi- 
ded we call Primes,. we alfo divide each' of theſe 
Primes into other Ten equal parts, and every of theſe 
diviſtons we call ſeconds, and each of theſe being divi- 
ded into Ten other equal parts may be called thirds, 
(and as one Prime is +, of an Unit, ſo one Second' 
is ,+ of & or , +, parfof an UnK, andone third is 
j-. of * of or , £,. part of anUnit) and ſo by 
dividing the former, and ſubdividing theſe latter, we 
may run on ad Infinitum. 

wy a Pound Sterling be given to be Decimally di- 
vided : 

According to the notion premiſed, the firſt-divi- 
fion mult be primes, the next divition ſeconds, the 
next thirds, &c. : 

So one Pound Sterling being 20 s. which divided 
into Ten equal parts, one of theſe parts is one prime, 
and its valne is 2 s. and will ſtand thus, [.1] three 

rimes, or three tenths of a Pound will ſtand thus, 
Pn and its'value is 6 5. Again one prime or 1, be- 
ing divided into Ten equal parts, each of thoſe parts 
will be one ſecond, or one hundred part of a Pound, 
and is thus expreſſed, [.01] ard its value wil! be 2 4. 
Land /, of a Farthing 3 and if .o1 be divided into 
Ten other equal parts, each of thoſe parts fo divided 
will be thirds, or one thouſand part of a Pound, 
and will ſtand thus, [.001] and its value will be 
of a Farthing. 
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:The like may be underſtood of. one Pound Toy or 

Aver dupoze, one Foot, one Gallon, or any other 
Integer or thing whatſoever. 

A Decimal Fraction, whether it ſtand alone or be 
Joyned with whole Numbers, is ever. diſtinguiſhed 
from-a whole Number, by a-point or a: prick before 

it zowande tho left hand, asintheſe Examples, 


475% 4.752 47.52 475-2 


-In Decimal Fractions the Numerators only are ſet 
-down, the Denomznators being known by the Num- 
.ber of. places in the Numerator, forif the Numeraror 


$542 A; 2 pwn), - papa 1s 100, if, of 3, 1000, 
bf 4, 10900, 


Example. 


.2 10 
£ The Denomis 25 - J10o 
Re nator of O51 5.4) r0Go- 
0752 10000, 

As Coitiers before a whole number haveno value, 
ſo Cyphers after a'Decimal Praction are of no figni- 
fication, and therefore” will not increaſe the Fraction 
nor alter the Denominator, for .2 is two tenth parts, 
and .20 18.no more. 

Again, as Cyphers after a whole Number do :»- 
ie that Number, ſo Cyphers before a Decima! 
FraCtion do. diminiſh the value thereof, as in theſe 
Examples. 


conſiſt of. but one place,” the 'Denominator is 10, if 


LORE SHE 
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_—; ; Sum 1s 
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5 Tenth 

O05 . Hundred 

.005 Thouſand Parts, 
0005 Ten Thouſand 


Here every Cypher added does remove the Fra- 
Ction further from Unity, making it Ten times leſs | 
than before. 


0 IL 


” ME  ——_— 


Addition and Subtra&ion of Decimal 
Frations. 


1, A $ for 'the operation "of Addition and Sub- 
tration in Decimals, it is the very ſame 
with the vulgar, there mutt care be had' of 
placing Units under Units, and Frat:on under 
Prattzon, tn their proper Ranks and Files, | 


> For Example, 


14 vet by an TE. py | y 
e4'7 Oft Suit rmnemn——ene ya olGy 
Mp recloo-orin= —— 6,592 


Add — 310.005 


| —— 


336-507 
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4, oft Sums to be added together: 
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2..Example in Subtraftion. 


From ——-—— 763.25 
Subtract 296.31 
Remains 466.94 
Or, thus : $7 
From —— 5.0525 
{ Subtract 4.8508 
Remains: . 0.201 7 7% 


Note, In Addition there muſt ever be as many 
"places of Fractions in the Total, as are found i in any 


T 
; 


Multiplication of Decimals. 


i Multiplication both of Decimal Fractions 
and mixe Numbers, there are ever #wo Num- 
given to find a- ehird unknown, 

yo + of the-N wen (and:10t no. matter 
which) is called o—_ tiplicator, the other the 
Multplicand, and the. Num ſought i is called the 
Product, and this doth ever contain one of the Num- 
bers given, as many times as I Number 
does contain Unity.: - 

Multiplicatson of Decimals is perform” d after the 
Same manner as itt whole Numbers; ifor the Numbers 
being ſet down one under another, we proceed in the 
. -Mulpptication as if they were all whole Numbers, 


only 


Decimal Arithmetick. * 
only it muſt be obſerved (when the operation is fi- 
niſh'd) how many places of Decimal Fractions are 
contain'd in the Multiplicator and ans for 
fo many muſt be in the ProduF, as in theſe Examples, 


Multiplicand--—— 35.25 
Multiplicator -— 7.24 


14100 
7650 
24675 


Product — 255.2100. 2 he 


Or, Thus: T 


Multiplicand —— 6.75 * 
Multiplicator— 25 

3375 | 

1350 & 


Product ———3,6875 : 


2. When it happens (as it often does) that there 
are not ſo many Figures in the Produtt, as there are 
Frattions in the two Numbers to be Multiplied, yau 
are then to place Cyphers before the Produtt, 'till the 
Number of places be equal, as in theſe Examples. - 


.O WF. 8.5 
.6 05 .005 
+024 0375 0425 


B 4 


— 
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3. As twhole Numbers are increaſed by Multiplica- 
tion, ſo Decimal Fraftions are hereby made leſs, for 
the Produtt is removed farther from Unity than either 
of the FraCtions given to be Multiplied, as appears 
by the laſt Examples. it 

4. When a Decimal FraCtion-or.mw#x4 Number is 
to be Multiplied by an Unit.with Cyphers (as 10, 1 oo, 
'noo0, Cc.) you need only remove the point ſo many 
places towards the right hand, as there are Cyphers 
with the Unit, thus i .7 562 be Multiplied 


Io ' 2.562 
> ByJ 220 the Product ) 75.64 
1 1000 will be Y756.2 


Loooe 7562 


| ——————_———_—a——— "0s. 


Diviſien of Decimal. 


T. I: Dzviſion there are two Numbers given to find 
a third unknown. 

One of the Numbers given is called the Dsv1/er, 
the other the Dividend, and the Number ſought is 
called the Quotient, and this Quotient doth ever con- 
tain Unity as many times as the D:wv/or is contain'd 
in the Dividend. | 

Diviſion of Decimal Fractions or mixe Numbers, 
is perform'd after the ſame manner as in whole Num- 
bers, and it being in either, more difficult than any 
of the former Species, I fhall here inſert a few Ex- 
amples together with ſuch direCtions as (I preſume) 
will render the Work both plain and eafze. 


Example, 


> LES 
vo 39.4 Bi 
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Decimal Arithmetick, 
Example. : 
Let 3t be required to divide 32 by 51.2 


In this Example the Diw1ſar. (51.2) is greater than 
(32) the Dividend, therefore in this and all the like 
caſes yon muſt,place a competent Namber of Cx- 

hers behind the Dividend, which (if it be a whole 

umber, the) Cyphers ſo placed mult be yon na 
therefrom as Fractions, as here I put 4 Cyphers be- 
hind 32, and place the Numbers in this manner: 


51.2) 32.0000 ( 


This done, Tproceed to the diviſion (as if all were 
whole Numbers) and firſt ask how many times the 
Dzw4/or is contain'd in (320) the WD 
three firſt Figures of the Divi- 51.2) 32-0000 (6 
dend, and ſeeing in this Ex- 2s” 
ample it is not contain'd in the 
three firſt Figures, it will therefore extend to the 
fourth place, over which (for diſtinction ſake) I put a 
prick, and then ask how many times 5 in 32 : I tind 
6, I place 6 in the Q0tzext, and Multiply the Divi- 
or by-6, Subtrating the Product out of the Divi- 
dend, beginning my Subtraction. at the-place where I 
put the prick : Thus 6 times2 is 12,12 trom 01 can- 
not, I borrow 2 and ſay 12 from 20 and there re- 
mains 8, which I place under the Cypher: again, 6 
times 1 16, and 2 | borrowed is $;z 8 from 10, and 
there reſts 2, which IT place under the next Cypher 
before 8, as in the Example; then 6 times 5 is 30, 
and 1 I borrowed is31 34 from 32, and there reits 
1, which I (et under 2; then for my new Divi- 
gend I bring down the next Cypher and fet it he- 
B5 hind 


to Dttimual Avithmetick. 
- the Remainder, and the Example will ſtand 
us: 6 
51.2) 32-0000 (6 
1280 


Then proceeding in my Diviſion, I ask how many 
times 5 in 12, I find 2, which T place in the 90ts- 
ent, and ſay 2 times 2 is 4 ; 4 from Io, and there re- 
mains 6, which I ſet under o: again, 2-times 1 is2, 
and 1 I borrowed is 3; 3 from ©, and there reſts 5, 
which I place under 8, then 2 
times 5 is 10; 10 from 12, 51.2). 32.0000 {62 
and there reſts 2, which I place 1280 
under 2, and to this Remain- 256 
der I bring down another Cy- "7g 
/pher to make my new Devidend, ſo will the Ex- 
.ample ſtand thus : 


51.2) 32.0000 (62 
1280 
* 2560 


This done, T inquire how many times 5 in 25, and 
find 5, which place in the Q1otient, and ſay, 5 times 
2 is 10, T1ofrom ro and there reſts © ; then 5 times 
11s 5, and x I borrowed is 6, 6 from 6 and there 
reſts 0; laſtly 5 times 5 is 25, 25 from 25 and there 
remains o; and thus my Diviſion is finiſh'd, and the 
Example will ftand thus : 


$51.2) 32.0000 (.625 
1280 + 


25609 
©0000 


POR Yo 
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Decimal Arithmetick, It 
Now to know the Value or Denomination of 
places in the Quotient is the only difficulty, for re- 
folving of which there are ſeveral Rules ; the moſt 
generalis this following. 
The firſt Figure in the Quotient is always of the 


ſame Denomination with that Figure which ſtands 


(or is ſuppoſed to ſtand) over the Units place in the 
Dv#viſer. | þ 

Therefore place the Diviſor (or ſuppoſe it to ſtand) 
under the firſt Figures of the Dividend, as it ought 
to ſtand if it wereto be ſubtracted therefrom, in this 
Example it will ftand thus : 


32.0000 (.625 
\ $1.2 


By which it appears, that the Cypher in the Divs- 
dend which ſtands oyer the Units place in the Divs- 
ſor, is the place of renths ; I therefore conclude, ac- 
cording to the Rule above given, that the firſt Figure 
in the Quotient mult be of the ſame Denomination, 
(viz.) tenths; 1 therefore put a prick before it, ſo 
will the Quotient be .625, : 

And for the ſame reaſon, if the Divifor were 512, 
the Quotient would be .o625, for in this caſe the 
Cypher which is ſippoſed to ſtand over the Vnirs 
place in the Divyſor,is the place of hundredth parts ; 
therefore I put a Cypher#fore 6 in the Quorzent, and 
then the Example will {and thus : 


32.0000 (.0625 
&. "IR 


In like manner if the D:ivz7r were a Fraction;viz. 
+512, the Uni:s place being next towards the left hand 
will ſtand-under the place of Tens in the edge + 
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ns ray Arik Figure in the Quotient will be Tons, 


32.0000 (62.5 
512 


This thay be further illuſtrated by the following 


Examples: 
. 1. Example. 


©512) 032.0000 (625 
1280 : 


2560 
0000 


2, Example. 


$04) 03.6 (90 75) 0775 (.05 
[610] 


000 


2. In Diviſion of whole Numbers or mx, if there 
fappen to be a Remainder , you may bring down 
more Cyphers, And by continuing your Diviſion, car- 
ry on the prone to as many places of Fractions as 
you pleaſe, four or five will be very near the truth, but 


3 


twoor three will be ſufficient in moſt Caſes, Example ; 


6.26) 25.3800000 (4.1214 
760 
1340 
880 
2540 
36 


3. Whenany Number (either Decimal or mixt 
13 to be divided by an Unit with Cyphers as 10, 100, 


1000, 


' Too, 6c. you need ovly remove the prick in the D5- 
vidend, fo many places towards the left hand as there 
are Cypbers with the Unit, ſupplying the vacant 
places [if any be) with Cyphers. 

Thus 7.56.2 divided by 10, 1s 75.62, Divided by a 
100 it will be 7.562, by 1000, .7562, andif by a 
10000 the Quotient will be .07562. - 

4. Diviſion is prov'd by Multsplication ;- and Mul- 
tiplication by Diviſion. 

To prove Diviſion, Multiply the Quotient by the® 
Diviſty, and the Product 1s the Dividend; Thus, 
652 ( the Quorzent in the firlt Example of D:ivs- 
ſion) being Multiplied by 51.2 (the D:iv:ſor) the Pro- 
duct is 32.0000 (the Dividend. ) | 

To prove Multiplication ; divide the Produ& by 
either of the Numbers given to be Multiplied, and 
the Quotient will be the other Number given. 

Thus if the laſt Product (wiz.) 32.0000 be Divi- 


; ded by 51.2 the Quotient 15 .625, or if 32.000 be 


d by .625, the Quotient will be 51-2. 
hence 'tis evident, that Dzvi/ton: is alſo prov'd 


by Diviſion : for if any Quotient be made a Divifor, 
it will Quote the firſt Diviſor, Example : 


1.8) 28.3 (16 
108 
000 


16) 28.3 (1.8 
128 


gn” > 


5. Now for as much as Multiplication is eaſier 
than Divs/ion; I ſhall here ſhew that what is per- 
form'd by a Diviſor, may alſo be peciorm'd by a 
Multiplicator, and how ſuch a Multiplicator m_— 
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found: Suppoſe I were to Divide 900 by 25, the 
Qaptien! will be 36: 
ow ſet it be required to Multiply goo by a cer- 
tain Number that ſhall produce 36. q 
To fmd this Multiplicater, Divide an Unit with 
Cyphers- by 25, the Dzz:ſor propoſed, the Quotient 
will be .o4 the Mwtiplicator ſcught ; for goo being 


required. 
'* Apain, Hving a Multiplicator to find a Divi- 


tiplicator)) the Quotient will be 25, the D:v!ſor as 


fore. 

" 6. A Vitlgar Fraction is reduced into a Decimal 
by Diviſion: for which the Rule is. 

Divide the Numerator (of the Vulgar Fraction 
given) by the Denominator, and the Quotient will be 
A a Decimal Fraction, equal m Value to-the Fulgar 
=p Fraction given: So 2 reduced as aforeſaid will be 
E 75: 

*. Example. 


4) 3.00 (.75 
20 
00 
Note, The odd parts of an Integer cannot be ex- 
attly reduced to a Decimal, for there will always 


be a Remainder, in ſuch Caſes carry on the Fraction 
to four or five places, it wlll be very near the truth : 


Examp!e. 


Multiplied by .o4 the Produtt will be 36, which was 


for, * this is but the Converſe of the former, for if 2 
an Unit with Cyphers be Dzv#ded by .o4 (a Mul. * 


No 


' 


| 
| 


Decimal Arithmetick. 
"Example. 


4 9) 40000 (4444 
9 


7: To reduce a Decimal Fraftion to the known 
parts of the Integer : | 

If the Decimal given be part of a Pound Sterling, 
Mulciply it by 20 /the S-://ings in a Poung, . and 
the Frattions in the Product by 12, the Pence M a 
Shilling.) and the Fractions in this Produ#t by 4, /the* 
Farthings in aPeny.) This done, the whoſe Num» 
bers in the reſpective Products ſhew the Shilling, 
Pence , and Farthings eontained in the Decimal 
given, and the Frafions in the laſt Product: 
Decimals of a Farthing. Example : Suppoſe 29 
a Decimal Fraction of a Pound Sterling were 


we to be reduced, Multiply 1t by 29, the Nume 
r of Shillings in a Pound, the Product will be 
5, VIF. 39, 2 ; , 
25 

20 

Shillings — 0 


So the Value of 60625 will be found to be 125. 
1 2 d, as appears by the following Example : 


»60625 
20, 


12.12500 


Shilllings 


Shillings 


16 . Decimal. Arithmeiick. 
Shullings — x2.12500 
I2 


25000 
12500 
— ——— 
Pence =——dm— 7.5000 
4 


Farthings =——— 2.00000 


"If the Decimal given be part of a Beer Barrel : 
tply it by 4, (the Firkzns in a Barrel,) and the 
Fractions in the Product by 9, (the Gallons in a 
wkin,) and the Fractions in that Product by 8, (the 
Pies in a Gallon.) This done, the whg/e Numbers 
in the reſpective Products are equal to Firksns, 
* Gallons and Pints contained in the Decimal pro- 
pounded : Example. 
"Let .72 be a Decimal of a Beer Barrel to he re- 
duced as aforeſaid, it will be found to be 2 Firking 
7 Gallons 7 Pints and .36 of a Pint, as appears by 
the Work. 


” : 72 

4 

/ Firkings 2.38 
9 


% 


Gillis << commm gt 
g 


Pints 7.36 


| BY | 


Decimal Arithmetick. I7 


But theſe and many other Arithmetical Queſtions 
may be more readily reſolved by the Inſtrument, a 
deſcription of which ſee in the firlk Chapter of the 
followipg Diſcotrſe, ; 


EY 


ADVERTISEMENT. 


iy the firſt Impreſſion of this Tra, TI gave the 
Explanation a = of another Sliding-Rule 


of three Foot long, with one Sliding-Rod, that may 
e 


drawn out to ſix Font ; theſe with the Cane in} 


\ 


which they are uſually put, will extend to nine Foot 
in length, and are very uſeful in taking the Diame- 


rers of Tuns, and by reaſon of its length will reſolve 


moſt Queſtions truer than the Foot Rule here de- © 


ſeribed : but the Lines upon that being the ſame ' 


"That are upon this, what is ſaid of one may be © 


wnderſtood of the other ; this Foot Rule #s ſufficis || 


ent for ordinary Praftice. The Reader may uſe | 
either, or both as he thinks fit. oy 


P33 


1 LY 


9 


— 
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2 | By the Help of a New - | 
=|[SLIDINGRULE 


1, 


yl 


32 CY. i þ, 


A Deſcription of the Rule, and of the ſeveral 
Lines upon it, "with their Uſe im ſome Que- 
[tions m Arithmetick, 


HE Rule conſiſts of three Parts, v:z. a 

Rule of 12/Inches long, and two ſmall 
:;- Scales to flide in it, which may be drawn 
, i..out;, one-towards the right hand, and the 
on par the left, till the whole be three Foot 
ong. 


The principal Lines. I it 'are thoſe 
he principa on the Inſtrume: "ID 


ms 


[i 


20 Explanation of the Lines Se& 1], 
commonly known by the name of Gunters Line, 
or Line of Numbers, which are here diftinguiſh'df] twi 
one from. another by certain Letters, ſet at the end 
of the Lines towards the right hand. 
ek n Linn Dareeach of theny go e fingl Lew 
f Numbers, inning at the.end © Rule ta- 
wards the left ns from thence continued to 
the other end. - -- + 
The Lines A Band C are called double Numbers, | 
each being tre. Lincs. or Radins's of Numbers, thei 
firſt. beginning -at- the left hand, /an& ending im theF px 
middle of the Rule, where the Frey Radius begins, # m1; 
ww from <hegce ovntinued © theignd at the right 


The Line'E is called T/jple Numbers, being  $bree® Te 
Radius's of Numbers ; Ly #2 wee be at, the /eft 
hand, and ed third cg the rupee hand. Pr  P, 
"This TY#ple Line is equal in length; to:the double © D 
Ap yr Four le Line, fot-##{ the fre be» 
gin and end at the ſame Point. re 
. - The Line of Numbers-is (now) fo well known to 3 p 
moſt perſons, that it may be thought a ſufficient de. 3 9g 
ſcription to have only ſgig that theſe are /#:ch. 
But for as much as this Inſtrument may be uſeful F 


Li 


to ſome who (I preſume). do not. yet know what we 
Ling of Ned is, Ty therelore endeavour to f| «| 
explain it as followeth. - 

The Line of Numbers; is a'Line' of Geometrical | « 
proportions, divided firſt into Nine unequal! parts y 
call'd Primes , which are diſtinguifh'd by Fignres, 

I, 2, 3. 4» 5,6,7,$, 9; and then cach of theſe Pipmes fþ x 
are ſubdivided into een other parts (according tg the | 5 
Jame Reaſon)}:called 8entbs, aod again; each io (ell 2 
genchs ſubdivided. or at leaſt ſuppoſed tw be ſubdivi- & | 
ded into ter: other parts, ecoceeing as the /engab of Y « 


theLine will admit, as here the-Live D, bang __ : 
| | 111-| 


Centeſm wall be 1, 


Sea. L pon the Rule. 2r 
11 Inches long, each tenth in the firſt Prime is really 
ſubdivided into ter parts, calPd Centeſms, but be. 
twixt the Figures 2 and 4 each zenth is divided but 
into five parts, and therefore each of thoſe parts do 
fignifie two Centeſms : again from the Figure 4 to 
the end of the Lime every tenth is divided into two 
parts, edch repreſenting five Centeſms : Lattly, each 
of theſe Cenzefms 1s allo ſuppoſed to: be divided into 
ten parts, which by ſome are call'd }Ms//:ans ; but a 
Line of this length will not admit of this laft divition. 

The Figures (1, 2,-3, 4, 5, 6, 9c.) by which the 
Primes are diliinguiſh'd, are all Arbitrary points, and 


# may-each' of them repreſent ſo many infire VUnzes, 


Tens, Hundreds, or Thouſands ; or they may alſo re- 
preſent ſa many Tenth, Hundredth, Thouſandth, or 
Ten Thouſandth parts of an Unat. 

1. For whole or intire Units : Let the firft 
Prime, or the Fig. 1. at the beginning of the Line, 


7D _— one Unzt, then ſhall all the Figures to- 
wa 


s the right hand (viz. 2, 3,4,5, ©c. to 10.) 
repreſent ſo -2any Units, and the tenths in each 
Prime, will be tenth parts, and the Centeſms in eacly 
of thoſe tenths will be hundred parts of an Unit. 

Or, let 1 at the beginning of the Line repreſent 
19 Units, ther will *each Prime forwards repreſent 
10times ſo many Units as the Figures expreſs ; thus, 
the Figures 2; 3, 4, 5, ©. will be 20, 30,40,50,09cs 

And when one Prime repreſents to Units, eacl 
tenth:in that Prime will bet, and each Centeſm in 
theſe tenths will be 1 tenth part of 'an Unit. 

Apain, Let the firſt Pr:m2 repreſent 1095, then the 
Figures 2, 3, 4, 5, ©c. will repreſent 200, 300, 400, 
500, £9c. and therefore 10 at the end will be 1000, 
and according to this ſuppoſition 1 tenth' in each 
Prime will be 10 Units, and in thoſe tenths each 


2. For 


IR 


2: For Decimal Fradtzons : Let 10 at the end of 
the:Line (at. D) repreſent 1, then each Prime to- 
wards the left hand will be .1, and in thoſe Prime; 
each tenth will be .o1, and in. theſe tenths each Cer 
teſm will be-.oo1 partof. an Unit. | 

{To make this: more plain; «draw 'out the ſliding' 
Piece B, til! '1 at the bzg;ming of the Line B, ftan 
exaQtly againſt'1o at the end of the Line A, for then 
you have a Line of Numbers four times repeated ; 
upon which let 1 at the 6:2:n:27ng of the Line A, 
repreſent 1- Unit ; then ſhall i in the m#ddle. of the | 
ſaid Line be 10, and 10o-at the exd thereof (or which 
Is all one at the beginnmg of the: Line By): repre- | 
ſent 100, and by conſequence 1 inthe middle of the } 
Line B will be 1coo, and for the fame reaſon 10, at 
the end of the ſaid Line (which 1s alſo the ed of the 
Rod) will be 10000. . 

But keeping the Rule as it now ftands; 'let 10 at * 
the end of the fourth Radius (v3. at B) repreſent 1, / 
then ſhall each Prime in the ſaid fourth Radws repre- 2 4 

nt-.1, in the third Radius .o1, inthe ſecond Ra-' # 0! 
dius .co1, and in the firit ..0001 part of an Unit. C 

So will 2 in the firſt. Radius be .ooot, inthe ſe- F 3' 
cond 002,n the third .o2, and in the fourth .2 parts. 

_ The Numbers and Diviſion on*the"Lines being || Þ 
thus explained, it wiil not (I prefume be difficult 
to find the point % 3 the Line, where any Number 


given is repreſented. [ 

As for Example, Suppoſe the Number were 1895. | 4 
for the firſt Figure thereof (v2. 1.) I count 1 at the || © 
beginning of; the Line D, for the fecond Figure I F P 
count 8 tenths next following (that is 8 of the greater Þ} © 
Diviſions betwixt 1 and 2, then from this point for- © |! 
ward I count 9 Centeſms for the third. Figure, and | * 
for the laſt Figure 5.I count halt the next Cenreſm 3 ; 


ſoI find the Point 4 g will repreſent 1895, and by 
tne | 
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Sea. T- in Arithmetick. + 23- 
the ſame Rule the Number 1715 will be found at the 
Point w g ; hence obferve, © 

I» That ( on a Line of this length) only the fory 
firſt Figures of any Number propoſed can be difco- 
vered, for if the Number given” were 189562, it 
would be repreſented at the Tame Point where the 
former 1895 was found (v:z.) at 4g. | 

2. That all Numbers which after the firſt Figure 
have nothing but Cyphers [as 20, 200, 2000, &©c.) 
are all reprelented at the /ame Point. 

So 20, 200, 2000, are all repreſented by the Fi- 
gure 2, at the beginning of the ſecond Prime. 

3. All Numbers confifting of three Figures, and 
having a Cypher in the middle, are found within the 
firlt tenth of that Prime, at which the firit Figure 


| of the Number given is found. 


Example, Let the Number given be 308, for the 


h; firſt Figure I count 3 on the Line, (which I find at 
7 the beginning of the-third Prime) now there being 


| a Cypher in the ſecond place, I muft not count any 
of the tenths, but for the /aſt Figure 8, I count 8 
Centeſms, and that is the Point which doth repreſent 


309. 

4 All Numbers conſiſting of four places, and 
having :wo Cyphers in the »niddle, mutt be fought 
betwixt the beginning of the Prime, unto which 
they belong, and the firſt Cenreſm of the ſame 
Prime ; {o 4005 being given, the firſt Figure (v7) 


þ 
c 
[ 
r 
I 
3 


4, is found at the beginning of the fourth Prime : 
Now there bcing Cyphers in the ſecond. and third 
places, I muſt not count any of the tenths or Cen- 
teſms, but for the laſt Figure 5, I eſtimate 5 Mil- 
lians, which is about the middle of the firſt Centeſm, 
and that 1s the Point where 4005 is repreſented. 
Note, Decimal Fractions and mixt Numbers, are 


diſcovered atter the ſame manner as whole Num- 
- bers, 


——— 


. A / i 
24. The Uſeof the Rule Seal 
bers, for if the firſt Number 1895, were 18, 95, it 
wyl be found at the ſame point (and by the /ame 
rule as the whole Number, (v:z.) at ag, and byſl - 
what hath been ſaid, it is cafie to find what Num- 
ber is repreſented at any Point upon the Line, as will 
appear in the following Queſtions of Proportion, of 
which I come now to treat. | 

In Arithmetick, (faith Mr. Wingate,) there are 
three ſeveral ſorts of Propertion, Arithmetical, Gee" © 
metrical and Muſical. | 

Arithmetical, when divers Numbers being com-S | 
pared together retain amongſt themſelves equa/ dit- & - \ 
ferences, as theſe, 2,4, 6, 8. fc. And this is either t 

f 
! 


" FA 


continued, as in the Numbers before propounded, or 
in theſe, 3,6, 9, 12, &c. which is alfo called Arith. | 
wnetical progreſſion, or a rank, of Numbers Arith- | 
metically proportional ; or diſcontinued, as in thele # 
: 2,4, 8, 10, or the like. 6 
wm” 0 Geometrical proportion, is when divers Numbers 
| being compared together differ amongſt themſelves, 
according to the ſame rate or reaſon, as theſe 2, 4, 4 
8, 16, &e. for here, as 2 is half 4, ſo 4 is half 8, | 
and $ half 16; this is likewiſe either continued, as in 
thoſe before propounded, or in thefe 1,3,9,27,81,0c. t 
which are alſo call'd Geometrical progreſſion, or a l 
rank of Numbers Geometrically proportional ; or # | 
diſcontinued, as in theſe 2, 4, 16, 32, tor as 4 is dou- ( 
ble2, ſois 32 double 16, but ſo is not 16 being com- | | 
| ; 
b 
l 
I 
] 
fk 


— 


pared with 4. 

Muſical proportion, being of no uſe in the preſent 
buſineſs, I ſhall not trouble the Reader with it : But 
if the two former (viz. Arithmetical and Geometri- 
cal) be duly confider'd, the following Problems may 
be the berrer underitood, 


Probl, I. 


-64 upon B, will reach b:yonl t 


GE nr ns; is 


1 tes. 


Sec. E. - in Arithmetick. 25 


Problem 1. 


Having two Numbers given, to find a third 
Geometrically proportional unto them, ' and 
to three a fourth, and to four a fifth, &c. 


"Ind one of the Numbers given upon the Line B, | 
and ſet it agrct the other given Number on the 
Line A, then find the ſame Number upon B, (which 


. was laſt counted upon A) and againft it you have 


this third proportional upon A, and againſt'this 
third upon B, is the fourth upon A; in like mans 
ner again{t the fourth upon B, you have the fifth up-= 
on A, &c. 
Example, Let it be required to find a third pro- 
portional to theſe two Numbers 2 and 4, which may 
bear the ſame proportion to 4, that 4 beirs to 2. 
Draw out the ſliding Rod ti/l 2 upon B ſtand ag itnſt 
4 upon A, this done agiinſt 4 upon B is 8, the :hird 
proportional, upon A, and againſt this thzrd (17. 8) 
upon B, is 16. upon Az. which 1s the fourth propor- 
tional : Likewiſe againſt 16 upon B, 1s 32 the Br, 
upon A, and againit 32 upon B 1s 64 the ſixth pro- 
portional ; but now procercing forward, I find that 
end of the Line A, 
I therefore ſeek 64 towards" the” left hand upon B, 
and againſt it I find 123 the ſeventh proportional ; 
and ſo proceeding farther you may find the eighth to 
be 256, the ninth 512, &c. Contrariwiſe, it it were 
required to find a third proportional to the ſame 
Numbers 2 and 4, which may bear the ſame propor- 
tion to 2, that 2 bears to 4. 
Set 4 in the ſecond Radius upon A, to 2 upo" B, 
then againſt 2 upon A (towards the left hand) 1s L = 
C thr 


26 The Uſe of the Rule . Sea.1. 


third proportional, and againſt 1 upon A is .5 the 
Fourth upon B, alſo againft this fourth (viz. 5) upon 
A is .25, the fifth proportional on B, 9c. 
*- In like manner, if the two Numbers given were 2 
gs ſet 2. in the firſt Radius upon B, to 5 upon 
A, then againſt 5 uponB is 12.5, the third Propor- 
tional, and againſt this chird upon B is 31.25, the 
Fourth upon A, fc. But if you would find a third 
Proportional to the ſaid Numbers 2 and 5, which may 
bear the ſame Proportion to 2,, that 2 bears to 5. 
- Set5 inthe fecond Radius npon A, to 2 upon B, 
then againſt 2 (towards the left hand) upon A is .8, 
the :hird, Proportional ſought; alſo againſt this 
. third upon A, 1s the fourth upon B, viz. .32, and 
Againſt .32 upon A,is .128 the FE Proportional,C9e. 


Multiplication by the Lines. 
Problem II. 
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One Number being given to be Multiphed by 


another, to find the Produtt. 


Þ Multipkcation either of whole Numbers, mixt, 
er Decunal Fractions ; the Proportion is : 


As 1, is ts the p46 gn 
So 53 the Multiplicand, to the Produt. 


And the Produft of any two Numbers ſhall have fo 
#14ny places as there be in both the Numbers given, 


ev. 3 when the /cſſer of them do net exceed fo ma- 
»y of the firſt Figures of the Product ; then it will | 
hare one lcfs, 


* His © 
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Sea. I. in Arithmetick. 27 
1. Example: Let it be required to Multiply 6 


4 ; 
Say, [1 . 4 : : 6 . 24] which Analogy or Pro- 


portion-may be read thus, As 1 is to4, Sos 6 to 24. 


Therefore, Set 1 upon the Line B, to 4 on the 
Line A,. and: then againſt 6 upan-B, is 24 upon A, 
which 1s the Product ſought. 

Note, the Unit or firſt term may be taken upon 
either of the Lines A or B, but the firſ# and third 
terms mult be counted upon one and the [ſame Line, 
and the ſecond on the other Line, where the fourth 
will alſo be found. 

The Letters A and B, may ſerve to diſtinguiſh the 
Lines. 

2. Example : Let the two Numbers. given be 68 


. and 26, to find the Prodquft. The proportion is, 


[x . 26 :: 68 . 1768.] 
| Therefore, 


Set 1 upon B to 26 upon A, then againſt 68 up- 
on B, is 1768 on A, whuch is the Product ſought ; 
Or, 

Set 1 upon B, to 68 upon A, then againſt 26 up- 
on B, is 1768 (on A) the Product. Therefore it mat- 
ters not which of the Numbers given be made the 
Multiplicator ; and nete alſo, that the Product hath 
as many places as are in both the Numbers given, 
becauſe the leaſt of them (vez. 26) doth exceed fo 
many of the firſt Figures of the Product, according 
to the Rule before given. 

3. Example: Lee 68 be Multiplied by 14. Tue 
proportion 1s, 

$ 2 b< 53 SS » 993 


C 3 There- 


28 0 Uſe of the Rule Sect. T. 
Therefore, | = 


- Set 1 upon Bto'14 upon Az then'againft 68 pon 
-B is 952 the Product upon A,' and here the Pre 
conſiſts of one. place; leſs than there be 'in the. two 
Numbers given, becauſe the leſſer of them (v7, 14) 
doth nor exceed ſo many of the' firſt Figures of -the 
Produdt. . | pxTty LY 

. Now that the Product laſt found is 952, and not 
95.2 nor 9.52 will thus appear 2''Set 1 upon B a> 
gainſt 14 upon A, 


;zAnd then 
againſt 


wt uw 0d 
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« By this 'tis evident, that the Lines are in effect a 
-Table of Multiplication, for having ſet 1 to the Mul- 
tiplicator, againſt any Multiplicand you have the 
Product ; fo if 2 be Multiplied by 14, the Product 
1528; if 3, the Product will be 42; if 4,'56; it 5, 
+70, ©c. Hence I conclude, that if the Multiplicand 
had been but 6.8, the Product would have been 95.2, 
but the Multiplicand being 68, the Product mult-be 
+ 952. for by taking away the prick, the Fractionsin 
each'are made whole Numbers. Fs 

When of two Numbers given to be Multiplied, 
the one conſiſts of whole Numbers or mix?#, and the 

other of Frattions only, make the whole or mix: 
Number the Mulciplicator, and having ſet 1 againſt 

it, ſeek the Fraction towards the left hand, for againſt 
1t you have the Proautt. 


4. Ex- | 
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S &t L in Arithmetick. | 29 
" Example : Let the two Numbers be 27.5 
and .8. | 

Set 1 on A, to 27.5 on B, and then againſt .8 
(which being leſs than' 1 I ſeek towards the left hand} 
on A 1s 22 the Product on B. 

And notwithſtanding a Nitmbet of mre than four 
places cannot be exactly expreſſed on a Line of this 
lengths. yet\the-Brodudt of any Multiplication may b& 
diſcovered to ſix" or ſever places at leaſt. | 

5. Example : Suppoſe I were ro Multiply 2432 by 
54. , The proportion,is, - _ ; . 

'r''.* 54 7: 2482 .- 134028. 


an”, Therefore, 
." vet upon | 70. 4 upon; B, . 309. theti againſt 4 
upon A 's (OB 1906 : "How ſuppaſe bw 


. 
+ » 


; 344k -& ot < v 3 1080 
_ -2 be$ 2co . 1} be 1-800 Þ 
\_ - «3+ v4 2900 W s 108Yoo9 | 


So the Product wilt hive fix places, and againſt 
2482 the Multiplicand, you may diſcern (upon the 
Line) the four firit of them, (w:7.) 1340, the two 
laſt may, be found by Multiplying (in ones mind) the 
two'lalt Figures of the Mwulriplicand, by the two lait 
of the Mi#7plicator ; for ſo ſhall you diſcover the 
two laſt Figures 'of the Produ#, which in this Ex- 
ample will be 28, which placed behind: the four firft 
(viz.) 1340, makes'the Product*complete 134028, 

] might here add more Examples, but theſe al- 
ready given may ſerve, they containing (I hope) ſuſh- 
cient cire-tions tor all the variety that can happen in 
Multiplication. : 


C 3 Diviſion 
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The Uſe of the Rule &&.TI. 
Divifios by the Lines,” © 


Problem III. 


One Number being iven to be divided by 
anether, to find the Ductient 


N Divifon both of whole Numbers and mixt, the 
proportion is, _—_ | 
As the Diviſor 3s to 1, 
So 1s the Dividend to the Quotient. 
Which Quotient fhall ever conſiſt of (but) ſo many 
Figures as the Dividend hath more than the Diviſor 
except when the Diviſor does not” | ſo many of 
the firſt Figures of the Dividend ; then it ſhall have 
1. Example: Let it be required to, divide 24 by 
4: The proportion ls, ; 
| 4 - 1. 32 24 «6. 7x 


Therefore, 4! bo x 


Set 4 upon B to 1 upon A, and then againſt 24 up- 
on B, js 6 upon A, which is the Quoticat fo t. 
2. Example: Let it be required to divide 1768 
by 26: The proportion 1s, The by 
W783. 22. 1708. ,:< 08 


: Therefore, 


Set 26 upon B, to t upon A, and then againſt 1768 
upon B, is 68 (the Quotient) upon A. 


- 3. Ex- 


» © 
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3- Example: Suppoſe 952 were to be divided by 
14 ; The proportion1s, 
"I3&: <© 38-32 :-909S ©. 


Therefore, 


Set 14 upon A, to 1 upon B, then againſt 952 
upon A, you have 63 upon B, which is the Quotient 
required. 

_ Obſerve here, the Dividend hath but one Figure 
more than the Diviſor, yet the Quotient doth confift 
of two Figures, becauſe the Diviſfor does not ex- 
ceed ſomany of the firit Figufes of the Dividend, but 
in the firſt and ſecond Examples the' Quotients have 
but ſo many Figures as the Dividend hath more than 
the Diviſor, becauſe the Diviſor doth exceed fo many 
of the firſt Figures of the Dividend, according to 
the general Rule above given. 

This ſhews (in all Caſes) how many Figures muſt 
be in the Quotient, the value of the firſt of which 
may be found by the Rule given in the Introduction, 
page 11. j 

Or it will thus appear, that the Quotient in the 
laſt Example is 68, and not 6. 8, nor .68 : Set 14 


upon A, to 1 coats | 
23 


One w wo 


And then J36 upon upon 
againſt N70 ( Ais B. 
84 
95-2 6.8 


This is but the Converſe of the third Example of 
Multiplication, for as by that it is maniteſt that if 2 
were Multiplied by 14, the Product would: be-28 D 

C4 


Ry 


32 The Uſe of the Rule Sea.T: 
if 3, it would be-42 3- if '/4, 55, Ec. - So here it is 
evident that if 28 be divided by 14, the Quotient 
will be2; if 42, it willbe3; if 56, it is4, &c. 
thus by reading on the proportion from the Diviſor 
14: 28, 56, 70, 9c. 1 find at laſt, that if the Di- 
vidend were but 95. 2, the Quotient would be 6, 8, 
but the Dividend being 952, the Quotient muſt be 
68, for by taking away the prick, the Fractions in 
each are made whole Numbers. 

By- theſe Examples it is alfo evident, that at 0::ce 
ſetting of the Rule we both Multip;y and Divide. 

For if 14 be a Multiplicator, ſet 1 on B, againſt 
14 on A; this done, again!t any Multiplicand upon 
B, you have the Procuct upon A, as ap;ear'd by the 
third Example of Multipl.cation. 

And without moving the Rule, if you ſuppo 14 
to be a Diviſor, then againit any Dividend upon A, 
you have the Quotient upon B, as in the laſt Exam- 
ple of Diviſion. 

How by ary Dzivifor to find a Multiplicator, w:s 
ſhewn in page 14 of the Introdution; It may alſo 
be performed by the Lines more readily. 

Thus havirg a Diviſor to find a Multiplic.tor : 

Set the Diviſor given upon A, to 1 upon B, and 
then againſt 1 (towards the left hand) upon A, is the 
Multiplic:tor upon B. Example, ſuppoſe 25 were a 
Diviſer given, to find a Multzplicator. 

Set 25 upon A, to 1 upon B, and then againſt i 
(cowards the left hand) upon A, is.04 the Multip i= 
cator ſcaght. | 

By a Multip/icator to find a Divifor : This is 
but the Conve:ſe of the former, for having .04 a 
Maltiplicator upon B, ſet it agiinſt 1 upon A, and 
then ?gainſt 1'vponB, is 25 the Diviſor as before. 


Problem 


Sear "mm Artbmetick-” —=—-—& 57, 
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Que't; < - © 
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i, 2» -ProblempIV-: : 


t 

,  Toreduce a wulgar | Fraffian into. a Decimal. 

GE T + Dencininatbr"(of the volgar Fraction 

; "Y 'given} upoh 'A,to-the Numerator thereof upon 
S B, nd'then againſt 1 towards theleft hand upon B; 


is the Decimal Fradtjoni ſought: © 
So £ will be'found equal to this Decimal (+7. ) 
þ »25J - For, . . Th « 
-þ * As 4 ipoh, A is to 1 upon B; Sois 1 upon Ato 
| ILL EETRTNnS 
| Alſo- 3 2.vil-be 75, for As 28 upon A, isto 21 
upon B; So 81 -upon A, to :75 106 B. 
In like manner this. Vulgar FraCtion (vix.) £42 
2 - isequal to this Decimal,.vz. .60625, For, Set 960 
3 upon A, to 582, upon B, then againſt 1: upon A, 1s 
; 60625 upon B, and ſo for any other. -: 


2% © "3 1600 | 
1: £ Problem V, 


A Decimal Fraftion being given, to reduce the 
ſame imto the: known parts of the Integer, 


T: JF. the Decimal 'be part of a Pound Sterling : 

Set 1 uporr B,* to the Nitmber of Shillings, 
Pence or Farthings contained in a Pound upon A, 
| then fſeelE the | Decimal given upori B, (towards the 
left hand) and againſt it you have the Shillings, Pence 
| or-Farthings (feſectively ) contain'd ththe Decimal 
given. _ 


- 


 UGUNGE 1 C 5 Example : 


24 ' The'Uſe off the. Rule _ Sea, 1;: 
Example : Suppoſe .7625 were to be reduced into 


Shillings: 
Set 1 upon B to 20 (fie Number of Shillings in a 


Pound) upon A, then againſt .7625 upon B, (to- 


wards the leſt haneiF\:43\ Iy. 25,” that 'is, 25's. 


and .25'parts of a Shilling, which is equalto 3 d. 
2. a B,to 246 (he Fe given Found Pence : % 
1 Ayes to 249 ( ence-in a Pound) upon 
(762.5- towards the "Teſs hand hand upon B, is 


1H, ePenecomany 6 TGIFs 8; F 
were to reduce 


;nto ww oo 

Set 1 upon A, to 960Tthe Farthings in a Pound) 
upon B, and then againſt .762.5 upon A, is 732, and 
fo many F, are confain'd.in 7625. 

Again, fi +7625 bye a Decimal of an Ale 
Barrel to be into Gallons and Pints. 

Sct t upon A, to 32 (heGallonsin a Barrel) upon 
- B, then againſt :7625 bs! ae A, is 24. 4, thatis, 24 
Gallons and .& tenth parts of a Gallon ; to reduce 
this .4- into Pimts, ſet 1 upot A, to to- $-vpon B, and 
then againſt .4 upon A is 3-2 Pints: So. .7625 of 
an Ale Barrel is equal to 24 Gallons. 3 Fints and 2 
* tenth parts of a Pint. _ 


Problem Vi. 
Three Numbers bing iven, 10 Ws 4 rerth 
dre proper tion. 


in 4 


"Hb is ld the Ru of Tre DteB 2nd by 
the Inftrument is wrought thus 

Sct the firſt Number given upon B, 6 the Cond 
upon A, and then againſt the third Number given 
vpon B, is the fourth Number ſought, 


Example : 


FF... RY ana oe 


Set I. in Arithmetick.” 4 


Example : If 8 Quarters of Man!twill make 20 
Barrels of Strong Beer, How many Barrels of ſuch 
Beer will 22 Quarters make ? 


Set 8 upon B, to 20 upon A, and then againſt 22 
upon B, is 55 upon A, and fo many Barrels will 22 
Gatos make, and according to this proportion 24 
will make 60 Barrels, 28 wall make 70, allo 32 
Quarts will make 80 Barrels, &c. 


| Problem VIL 
To three Numbers given, to find a fourth in 


an inverſed proportion. 


"F His-is called the Rrle of Three Twverſe, in which 
obſerve, that if the ehird Number be greater 
than the firſt, then will the fourth be /eſ5 than the 
ſecond. And contrariwiſe, if the third Number be 
leſs than the firft, the Fourth will be greater than the 
ſecond, and in either Caſes the Rule is this : 

Set the third Number upon A, to the firſt (being 
of like denomination) upon B, and then againſt the 
ſecond Number upon A, you have the fourth up- 
on B. 


Example : If 8 Men do any piece of Work, in 9 
days, In how many days can 12 Men do .the ſame 
Work ? 


Set 12 upon A, to 8 upon B, then apainſt 9 upon 

A, is 6 uponB, which is the anſwer. For"12 Men 

_ do the ſame Work ia 6 days, that 8 Men do ing 
ays. ASKED) 


But 


—_— 


36 ' The-Uſe of .the Rule - Se. L 
But if the __ had been, In how many days 
can 6 Men do the ſame: Work? the Anſwer will be 
12: -For, 
As 6 upon B, is to $8 upon A, So is 9 uponB, to 
L2 upon A. * x 


Problem VIII. 


Betwixt two Numbers given, to find a mean 
Geometrically Proportional. bp 


IS T one of the Numbers given npon C, to the 

I lame Number upon D,. and then againſt the 

other given Number upon C, is the Geometrical 
mean ſought. 


Example: Let the Numbers given be 50 and 72, 
eo find a Geometrical mean, &C. : 


Set '5o upon C, to 50 upon D, and then againſt 
72. upon C, is 69 upon D. So 60 1s a Geometrical 
mean betwixt 50 and 72. 

Or thus, 


"Set 72 upon C, to 72 upon D, and then againſt 
50 upon C, 1s 60 upon D, the meanas before. 


By the Pen thus : 


Multiply one Number by the other, then Extract 
the Square-Root of the Product, this Square-Root 
is the Geometrical -mean between! the two Numbers 

ven,” thus 72. Multiplied by. 50 is 3600, whole 
| Vent wo is 60, the Geometrical mean between 
50oand 72. Problem 


UM 


Set.L Of thr 'Square-Rovt. 


; ,'Þ - eG 
* To find the Square-Root of any Number 
| | under I 000000. | | 


"HE Extration of Roogs is one of the hardeſt 
= Leſſons in Arithmerick, yet by help of this 
Inſtrument it may be perform'd with" leſs erouble than 
any of the foregoing Problems : For if the Lines C 
and D, bz applied one to another, ſo as 1o at the 
end of D, be even with 1o at the end of C; I 
ſay the Lines thus applied are like a Table ſhew- 
ing. the Square-Root of any: Number by Inſpection 
only ; for againſt any Number, upon.C, you ies the 
Square-Root thereof upon D, Et Cone. 

Note, 1. When the Figures in the Number given 
are even, viz. when the Number conſiſts of 2, 4, 4 
or 8 Figures (being Integers) look the ſame in the 
fecond Radius of the Line C, and againſt it you have 
the Square-Root upon D: And 'in'this cafe the {iid 
Root will ever confitt of half as tmany,Figures as the 
Number given.” | ADE ee 


Example: Let 16 be the Number , propatnded, 1 
ſeek 16 in the ſecond Radius upon C, an againſt it 


upon D, I find 4 the Square-Root required. 


it 


In like a, . [1s the 39-23 I m_ 
manner 6 oeg \. 0 7845996 : j 

2. When the 'Integers in the. Nuher given 
are odd, VIF. I,'3, $:0r 7, ſeek if m*the” firſt 
Radius upon- the Line'C,-and againit it you'have 


the Root ſought. And in this caſe the Root Ra 
[21 Oy ve 


_ Of. the Cube-Root. Sea. T: 
- _ have half as many Figures as the Numbers given 
and one more. = 


FF FN 


Example: Let the Number given be 156.25, I 
ſeek this upon the firſt Radius of the Line C, and 
againſt it I tind 12.5 the-Root ſought. 


So alſo 5 24 L bethe 2 4 | = 
will ? _—— AA of | 6 oof A 


Problem X. 
To find the Cube-Root of any Number 


wider 1002000000, 


ww a... A Mr bra way 


Lace the Lines D and E one by another, fo as 10 : 
at the end of D, be even with 10 at the end of |} 
E, this done againſt any- Number upon E, you have : 
the Cabe-Root thereof ypan D, Er. Con. F 
. Note, 1. When the Number given. conſiſts of 1,4 * 
or'7 Figures (being Integers) find it 1n, the firſt Ra- * 
dius of the Line E, and againſt it you have the Cube- 2? 
Root , e: Let the Number given be 
3375, 1 ſeek this in the firſt Radius in the Line E, 
and againſt it I find 15,ugon, D, which is the Cube- 
ow x 3375, and fo is 212 the Cube-Rcot of 
9520129, -* - + ow $, 
. 2. Whenthe Number given confiſts of 2, 5 or 8 
| Integers, figd it an the ſecond Radius upon E, and 4 
againſt 4 Root ſought. Example : vo j 
5-997 + propounded, find this in the ſecond Ra- 
4 f E,.and againit it is. 3.3 the Cube-Root upen 
D Guide Root of 2079687 5. 


3- When 


'D; nike manners 275 the 


. 


& I, 


Sea. Me Of 4 Superficies. 39 
. 3. When the Number: given .conliſts of 3,6 org 
Intogers it muſt be ſought in the third Radius, Ge. 
od it is the Cube-Root : Thus againſt 

= = op Radius upon E, I find 5 the Cube- 
Root, and ſo likewiſe is $88 the Cube-Root 


700227072. 
Laſtly, to know how many places of Integers 


nnd rue -'r4 
Units m the Num- 


SECT. IL. 
Of a Superficies, 


Superficies is a Figure incompaſled a- 
eg Line or Lines, and is ci- 
ther Round or Angular. * 


Eigure-is-that: which is 
contain by one 68 dens few and is cither a cy 
(as Fig, 1.) or an Ellipſis (as Fig. Io]; ELLIS 

3. Figure is that. 4. 
of three or more from the N 
they are denominated, as a. Fig 


is _ 3, ge, of four a Quadrangle, fc. 
4 5 a Superficics comprehended 
three Rites (a Fig. 3-) of theſe there are a 


a metlved by LH th fume Ri, cfbey bein 


5- A 


is a hs 1p Seet. TI. 
comprehended .b 
ho Right- reg Þ ct ets Paralabgramer” 


| Iz Paralletogr 4 is * Piguet whoſe oppoſite 
ſides are parallel, ding equal 'diſtances from one! 
another in all places, and is either Right or-Qblique. . - 
7%" A 'Right-aug/ed Paralleligram, js. that whaſe 
Angles are all-right, and is cither' a Bqgare: (as Fig; 5- OY 
or:an/O (as.Fig:4. 


bus (as Fig.7.Jora Rhomboides (as Fig. 6.) 

9. a Trapezium, s a bai Views, y whoſe 
four fides arc not all equal, (a Fig. 8.) 

...10.. Figures conſiſting of more fides than four are 
almoſt 5znumerable, but arereducible unto two ſorts, 
Regular or Irregule, either of which are alſo call'd 
Polygons. 

11. Regular Pahpons! are e fach whoſe ſides and An- 
glesare equal, they take. their games from the Num- 
” of their ſides, as that of five ſides is call'd a Pen- 

Pee Fig .9.) that of fix fidesan Hexaggn &c. 


le Po gore, needleſs tofay agy'thing; 
Ts ther ts agrat manner \"f 


- _nealfheh; Flt or Yaod. ” #8 

4 meafy 35, -aS One 

'or*Fot, &o. ng: ur'd by a 
Rog # ff, Inch Wy IF C Foot, Sc.” 


And 


B;iThe':'O Renegade Perellelogram , 1s that: * 
whale: Angles are all Oblique, and is either a Rhom- | 


d - 7 £88 CL, 
aſl 6B tay), 
BL > (0 - 


A ET IEEE ” PII . 
26+ X 4 af a po 


Se&-IfÞ. Of 4 Super ficies) 4t 


And Lineal Inches Y 7# Line. 
when or Feet, arecon- \ 


it is FJ Square Inches _- : 0G, 
known or Feet, (- tain'd < Superficies. 


| how / Cubical Inches 
many or Feet, | Solid. 


Then is the Quantity or Content of either of thee 
kind of Magnitudes ſaid to be known. | 

And the meaſures ofy Capacity commonly uſed in 
England are of two ſorts, either wet or dry, . for 
meaſuring of Liquids, as Beer, Syder, Wine, ©9c. 
(we take it for granted that) there are 2wo diſtinct 
Gallons and a third for dry Commodities, as Corn.&9c, 
the Gallon for Beer and Ale, contains 282, for Wine 
231, and for Corn 272 + Solid Inches. 

See theſe more, fully explain'd in the followirig 
Tables, eachof whicfdoth ſhew how many Solid In- 
ches are contained in any of the other Meaſures ex- 
preſſed therein. | + | 


A Table of Beer Meaſure. 
' Inches, 
352 | Pants, 
703: Ji: 3: - Luarts. 


282 | 83 | 4 |Gallons. 

2538 | 72 | 36 | 9 Firkings. 
_$976_|_144 |_72.] 18 | 2 |Kilderkins. 
1ong2 | 2887) 144] 36 | 4 | 2 |Barrel. 

| | Inches. 


42. Of # Superficies, See.IL 


A Table of Ale Meafiue. 
Torches, 
3573 \Pants. 
703 2 |\Quarts. 


- 282. | 8 | 4 [Gallows _ 

_2256_| 64 |32 | 8. Frrkings. 

: | 4512 | 1 128. | 64 l 116 wy ry ; 
._9924_| 1 '156 [1298 23. 2 | Barrel. 


A Table of Wine Mealure. 


DD ——— 


"This Table ſhews that in 1 Tin: there is 2 Popes, 
3 Tercions, 4 Hog ſheads, 14 ets, 252 Gal{ons, 
The Thlake 2016 Pines, is Solid Inches. 

ie Brer and fe we the this, An 


It F Sect: Of a Circk, 43 
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SECT. II. 


The Uſe of the Rule in Meaſuring of Super- 
ficies, and firſt of a Circle, 


HE Area or Superficial Content of a 
Circle is found by knowledge of the 
Diameter or Circumference, I ſhall there- 
fore firſt ſhew how by either of" theſe 


to find the other. 


Problem T. 


The Diameter or Circumference of s Circle 
| *--» either being given to find the other. 


HE Circumference of that , 
Cide whole Diameter ',, "Foe", Pole 
Unity (or 1) is ® 3.1415926536;3 por. 2. 
but for our purpoſe 3.141592, ' 
will ſuffice :. Therefore, as 1 is to 3.141592, fo is 
the Diameter of any Circle to the Circumference; 
By the inſtrument thus ; 
Set 1-on the Line A, againſt 3.141592 on the 
Lie: Der this done againſt any Diameter on the Line 
,. y9u have the Circumference 0n the Line B, and 
the contrary thus : Againſt, 


Theſe 


Of 6 Cirels, 


..." have = 


4- 


Theſe Dia- 
meters. Y42{ Circumferences, 


50 


62.831 C 
137-979 


94-247 
125.663 
ED 6.366 
Theſe Circum- 9.549 
12,7 3% 
15,915 3 


ferences. 


Or Contrariwiſe againſt, # 
30 
40 


Finn} 


'," And fo of any other. 


Problets 16 


The Diameter of any Circle being 


find the Area (or any 
ches, .in Ale or Wane wie, 


or Beer Barrels, 


you have theſe 
Diameters. 


%; © 
<— > 


IV, 


2. Pay 
i 4 


I 


N (1297 


I, For the whe , Ave n Hhabor, | 


| Tn, ow. __ Circle is equal to the Pact or 
the Olroemiferetce that is to ſay, if half the Diame, 


ter be Multiplied by half the Cifcuferehce,” the Pro: 
duh wil be Fic £5 | 


'Fhus, when the Diameter is 1, the Eicomeres 
is '3.141592, the half of this is 1.570756, which 
Multiplied by half the Diameter, (ix: 5.) the Pro- 
duct will be the Area of that Circle To Diameter 
is 1, (vi5.) ,785398, LY 


iven to | 
thereof "5; in Ins 
lans,. ang. alſo in Ale : 


of 'half the Diameter into half 


UM 


YyY Ww 


Cc, and as the Rule now itands I alſo find that _— 


SIT. Of "Cit 35 


The Areas of all Circles are in proportion one to 
another, as the Squares"of their Diameters; (2.12: of 
Euclid.) ii. $1 ny s 

Therefore, as the* Square of the Diameter of any 
Circle is to the Area of that Circle ; 

So is the Square'of the Diameter of any other Cir- 


. cle to the Area thereof. 


In the Circle above mentioned the Diameter js x, 
and the Area 785398 : Now the Square of 1 being 
but 1 1t muſt hold: As 1 is to .585398, So is the 
Square of any Diameter to the Area : So .785398 is 
a fixed Multiplicator,.-ahd if an Unit with-Cyphers be 
divided by 785398 the Quotient will be 1.27324 a 
fixed Diviſor, arid by either of thefe fixed” Numbers 
the Area of any Cirele may-be found, either by Mul- 
tiplication or Diviſion, if the Diamter be firſt given. 
For if the Square-of any Diameter be K] 


Multiplied | .785398 Prod. 2: 
Divided 2 by 3 1.27324 C Quot. { 4 


Phe Area in Square Inches,” Feet or Yards, according 

as the Diameter was meaſured by Inches; &c. 
Kam with more expedition by the: Inftramene, 

Thus, SS Ke 

Set 1 (a Diameter) pon 'the' Line D, to .985398 

(the Area thereof ) upon C. ' TI HT SN 

-  . This done, the'Lines are like a"Table of Circles 

Areas to all Diameters, for againſt ariy Diameter upon 

the LineD, you have the Area thereof upon C. 


Example: Let the Diameter be 20. 


- Set 1 upon D, to.785393 upon C, and then a- 
gainſt 20 upon D, is 314.159 the Area r2quired upon 


Wn. C485 496.87 
TheDia-375 2 the Arca $ 397-47 0 
1256.63 
Contrariwaſe when the 
theDiam. 3 19-34 
Area =" 400, ”=4 5o 
wy _— 25-23 


9 2: For the crea in Gallons or Barrels. 


- The Areain Inches Divided by 232 or 231, Quote | 
qa in Aleor Wine Gallons reſpectively, and fo 


other Meaſure exprefled in the former Ta- 


bles, bi but without knowing the Area in Inches, the Þ| 
Area in Gallons or Barrels may be found thus: Di- 2 


vide .785398 
OC _ Pape = AG 
By the Quo- 0033999 (WG 
"7 > tient is Y.oo008703C4 A B 
1015 .00007736JBB 


The ſeveral Quotients are the Area of a Circle 
whoſe Diameter is I, in Ale or Wine Gallons, Ale or 
Beer Barrels reſpectively, and are fixed Multiplica- 
tors for finding the Area of all Circles in any of the 
Meafores above named , for if the Square of the 
Diameter of any Circle be Multiplied by any of 
theſe Numbers, the Product is the- Area in Ale or 
Wine Gallons, Cc. reſpectively. 

If you would effect this by Diviſion, the ſeveral 
Diviſors are thus found, Multiply the Diviſor for 
fmding the Area in Inches, v3. 1427324 G 

y 


TL ac es. Al wok 


Of « Gires, Sean] 5 


ON 


Its Sal... Of a Circle. 19 
282 339.95 AG 
231 ( thePro- J294.11 WG 
By 9024 ( duct is Yi1g89.791F AB e 
IO0152 12925.93 #BB 


Theſe ſeveral Products are the Diviſors ſougitt 
And the Square of the Diameter of any Circle divi- 
ded by one of theſe, quotes the reſpeCtive Area. 


Thus by the Pen. 


But the Area of any Circle may be more readily 
te F found by the help of certain fixt Numbers called 
o'E Gage-Points, and theſe fixt Numbers are the Diame- 
a- ters of thoſe Circles whoſe Content at one Inch 
e Z isequalto the reſpetive Gallons or Barrels to whi 
I- > they belong, thus the Gage-Point forthe Ale-Gallon 

Z 118.95 which is the Diameter of that Circle, whoſe 
Content 1s 282 the Square Inches in the Ale Galfon. 

The ſeveral Gage- Points are the Square-Roots of 
the Diviſors Iaſt mentioned, and by the Ruile are all 
found at once by the Lines C and D, . for (ſetting 
theſe Lines even at the end, ) nb 


| Againſt 359.05 18.95 

| theſe 294.11 ( are theſeGage= Y 17.15 
Diviſors ) 11489.71 C Points uponD. A 107.19 
uponC. 0 12925.93 113.69 


To which are ſet the Letters ab. b6. wp. andag. 
Now by theſe Gage-Poiats the Area of any 
Circle may be thus found. 


For 


48 
For Ale.Gallons. 


| Set 18.95 (the Gage-Point for : Ale Gallon) upon 
D, to 1 upon, then againſt any Diameter upon D 
you have the Area upon C. | 

So if the, Diameter were 40 Inches, the Area will 
be 4-45. Ale Gallons, and the Rule being thus ſet, the 


' Lines arC like a Table. of Circles Areas, for I like- | 


wiſe find that if the Diameter 


45 © 5-64 

- Be 350: | the - Area 6.96 AG 
:Y52-5C . will be J7.67 
 C£. 586 956 


. What hath been ſaid of finding the Area of a ® : 
Circle in Ale Gallons, may be underſtood of Wine Þ : 
Gallons, and alſo of Ale or Beer Barrels, obſerving | - 


to uſe the proper Gage-Points. : 
- Note, When the Area of any Circle is ſought in 
.Ale or Wine Gallons, if the Diameter 'be more than 
18.95 yet leſs than 1c, ſet the Gage-Point upon D, 
to 1 at the beginning of C,then againſt any Diameter 
' from the Gage Point to: 100 upon D, you have the 
rea upon C. Thus the Rule being ſet for Ale, you 
will find that, when the - 


30 2.597 

 \) 40 4-456 
Diamet. 18C 60 mes _ 10.026 Gallons. 

8o 17.825 

100 27.851 - 


When the Diameter *s leſs than the Gage- 
Point or more than 109, then ſet the _ 
| ont 


Of a Circle Seal 


Sea.IMTL Of @ Cirzle. 49 
Point: to' 1 in the middle MP this done a- 
gainlt theſe | 


$.3 you have F627 | 
vane 1 ſe areas). 471 Pu 
Upon 10Y uponC (.278 


And without 'irioving the Riſe; if 10 at the be- 
ginning of D be 100, the Area againſt it will be 
-27.851.: 50 againſt thisDiarneter, vi2, 200, the Area 
is 141-4. Gallons, againſt 300; it i$-250:7, and fo on 
to 600 Inches Diameter, againtt which you have 
1002.9, ©c. by this you may further obſerve, that if 
the. Diameter be increaſed by Tens, the Area 'willin- 
Kt Hundreds: thus, 


C-27851 

_—— ated \Fe's at 
_ 410.026 
600! om 6 


* The kike for Wine Giflon 


Life” co, 


' foi" any pare —— Area ww a Circle in Ale 
me Gations, &c. © 


Set the Gage-Point'to £, 3 orany other part of I; 


'then- * "a the Djarherer yow, Have the like part 
of - the 


[Exaniplet. Let's it bs voominel eo findrbe ehird pare 
| oe the Area of a Circle in- Ale Gallons. 


the GagePoint ta of . UF +333) _ 4 


5O Of a Cirele, Sect. IH, 
galalt 'any Diameter ;you have + of the Arca, thus 
_ 100 i$9. 283, which is 2 of 27.35, the whole 


— Undead the Uke for Wine Gallows, Ale or Beer 


Problem my Figure as bi 


The two Diameters- ca pa als of "an El. | 
 lipfes, being given: 10 find the Area | 
Content in Ale Gallons. 28 


S the Square of the Ou of a Cir 
the Area of that Circle; So i is the wool 
=: Product of -greater and.lefſer Diameters of an Þ! 
ipfis to the Area yay Therefore Multiply the /? 
great&' Diameter: by the leflet then that & 
Product Multiglicd” or Dividgd by the fixed Multi- | 
= _ ferro given (in pages 46 and 47, gives || 
"the Area 1n iges or. Aprrels according to 
the Number made br 
Or thus, (ONION NIN St I) "find a Geo. 
metrical mean _ rton ecn the greater and | 
leſſer Diameters, for this mean, is the .Diametar of Þ 
a Circle whoſe ; hoo Tocadhpm the. Area of the Eb | 


9m. 
Example. Fig: 3+ -- 


= ed. 1be 72; wb _m_ 
the ar ahe greater Di Rule Llanes Gea- 
metrical mean between them will be fe to be 60, 
the Diumeter: 0f.'a Circle .equal..taithe. Elbpis,, ard 
the Area of a Cirde, whoſe Diameter. is 60; will be 
found to be 10.02 Ale Gallons. But the Area of anj 


ho  . catily found by- Reſto: 


2 on tom wy 


= 


Se&.III. Of a Triangle. - 'FI 

Set 359,05 upon B to one of the Diameters (ſup- 
poſe 50) upon A; then againſt the other Diameter 
(fuppoſe 72) upon-B, you have 'the Area upon A, 
which in this Example will be 10.02, Ale Gallons, 
the Content of this Ellipfs at Þne Inch deep : the 
like may be done for Wine Gallons, Ale or Beer 
Barrels by taking the reſpective Numbers laid down 
in page 47. | 


Problem TV. 


To find the Area or Content of a Trian- 
gulay Superficies. 


N all Right-lined Triangles, Multiply half the 
] longeſt ſide (or Baſe) by the - Perpendicular 
(which is always the neareſt diſtance from the 


Baſe to the oppoſite Angle) or Multiply balf the 
Perpendicular by the whale Baſe ; this done, the Pro« 
duct is the Area required. PR 


Example. 


Let Fig. 3. repreſent a Triangwar Back or Cooler, 
whoſe longelt fide a b, is 260 Inches, and the Por- 
pendicwlar Line co 110 Inches, the! half of ab is 
130, this Multiplied by 110 gives. 14300.'for the 
Area in Square Inches, and this divided by 282 quotes 
50.7 the Area in Ale Gallons, or by the Rule at one 
operation thus : 

Set 282 upon B to 130 upon A, then againſt 110 
upon B, is 50.7 upon A, the Content as before, 


D 3 To 


$2 Of a Parall:logram. Sea IL 


To meaſure Quadrangular Figiires. 


Problem V. 


In any Right-angled Parallelogram be it Square 
or Oblong : The Produtt of any two ſidet | 
including one and the ſame Angle,.is equal | 
#0 the Area or Content. 7 


1. Example. 


Tt Fig.5. the ſides b 7 and z k are equal,ſuppoſe each | 
be 138 Inches; this Multiplied by it ſelf is 19044 | 
the Area in Square Inches : For the Area in Gallons |? 
by the Rule : 8 2 E 
Set 282 upon B, to 138 upon A, then againſt 138 

- upon B, is 67.53 the Area in Ale Gallons at one 7 


&5 
£ 


Þ7 

£ 
= 
Fe 


2. Example. Of an Oblong (Fig. 4.) 


.” Suppoſe »s 130 Inches, and 5« 180, the Pro- / 
"duct of theſ&(being Multiplied) is 23400 the Area in | 
—— (rho ns, ſet 2382 uponB, to £ - ; 
upon A, againit 130 upon B, is 82.9 Ale Gal- | 
lons the Area required. wm” q 


Problem 


SeaIN. Of + Parallilograin. PR. 


Problem VI. 


In any Oblique Angled Parallelogram (be 'it 
a Rhombus or a Rhomboides ) Multiply. 

K the ſhorteſt diſtance between the two longeſt 
= Afides by one of the ſaid ſides, the Produtt * 


er 
18 is the Area. 


1. Example. Of 4 Rhombus (Fig. 7.) 


f proſe the ſide p & were 130 Inches, and the 
af » diſtance q y 108, theſe Multiplied the Product 
mY _ be 14040 the Area un Inches: But by the Rule 


I us, : : : 
ns | As282isto 108, Sois 130 to 49.78, the Arca in 
# Ale Gallons at one Inch deep. 


2. Example. Of a Rhomboides (Fig. 6.)- 


= Let the fide x 7 be 260, and the diſtance et w 108, 
the Product of theſe is 28080 the Area in Inches. 
By the Rule : | 

Set 282 upon A, to 260 upon B, then againſt 108 
go & vponA, is 99 57 the Area in Ale Gallons. 


Problem VII. Figure 8. 
To find the Area or Content of a Trapezium, 


om | A Right Line drawn from one of the Acute 
4”) Angles to the Angle oppoſite, (as the Line @ 6) 
will divide the Trapezium into two Triangles, the 

D 3 Area's 


$4 Of a-Parallelogram. SeA:TH: 
Area's of which are equal to the whole Trapezium, 
and may be found by the 4. Problem of this Section : 
Or thus, Multiply the fum of the two Perpendiculars 
(/e and cr) by the half of a6, the Product is the 
Area of the Trapezium, this is fo plain that it needs 
no Example. 

All other ge Right-lined Figures, conſiſting 
of more than four ſides; muſt be divided into Tri 
angles, (which will ever be leſs by two than the Num- 
ber of ſides) and then the Area's of all thoſe Tri 
angles are equal to the Area of the whole Figure. 


Problem VIIE 


The ſides of any Regular Polygon being 
given to find the Area. 


= any Regular Polygon, Multiply half the Sum of 
the ſides by the Perpendicular (or neareft diſtance 
from the Center to one of the fides) this done the 
HE. the Area. | FS 
xarple, in a Pentagon (or Figure of five equal 

ſides ;) as Fig. 9. 

Suppoſe each ſide be one Inch, to find the Per- 
pendicular (CA) we have given AB= .5, and the 
Angle at C= 364. 


pF 
A 
Fr 
8 
F 


?. 
9 
£ 
FS 
© 
Ko 
5 
Ky 
$ 


ONT - bb WIRE EP APES > pa ts St 36s 


$04 aa Boer aan 
Shes LL node 


Therefore, 
Log. 
As the fne C= 36d. Co. Ar. 0.330781 
'Is to the fide AB=.5 0.698970 
So is the ſine. B = 54. 6: 9.907957 | 
To the fide CA = 68819 $37708 * 


which | 


$7 
F Py 
&5 

* 

> 
bn 
EF; 
þ 


mes - Ns yn 


EO IENLATES of pero nt I6 Ve 


Sea. IH. Of Regular Polygon, —5f 
which'.is the Perpendicular fonght, and this .688r9 
Multiplied by half the ſum of” the ſides, v2. 2:5, the - 
Product is 1:7207; the Area of a Pentagon whoſe 
ſide is 1 Inch; and by this method I find the Area of 
all: the other Polygons which ars expreſt in the' fol- 

lowing. Table. In the firſt Column of which'-you 

have the names of the Polygons, in the ſecond their 

Area's in Inches, each of which being divided by 282 

quotes the Area in Ade Gallons, which are the Nume 
bers in the third Column. 


[Names of j Areas m' | Areas mm 
Palygons. Þrches. Ale Gall. 
<P | 
 |Pentagon 1.72047 006101 
Hexagon 2459809 | 009212 


a agon 1, 3.63440" | .012838 
'-* JOckagon' | 4.82840 aS17120 
': INonogori 6.18210 021920 


Decagon | f' 7.69400 | +:027280 
Udo g-yoz0s 033210 
ecagon'! 11.1960 .039700' 
EB ————Y 
Now having the Area (both. in Inches apd Ale 
allons) of thele Polygons when the fide, is, Unity, 
the Area of each roy be readily fonnd' when the 
Gde is any Ktiownltngth ! For, gs 
\" A+ the Shvare of the fide of any Polypgortis to the 
Arca of that Polygon ; 
So is the Square of. the fide of any other like 
Polygon to the Area thereof: 


2070 . 1 Therefore, 


" If the Area of any:Polygon (expreſſed in the Table) 
bedEfred. P D 4 Mul- 


—-— 


56 Of Regular Polygon. SeR.IIT: | 

Multiply: the Square of the fide by a Number:in 
the Colamn againſt the name of the Poly- 
gon given, the Product will- be the Area 1 in Square 


In 

- And if the Square of the ſide taken'i in Taches be 
Multiplied by. a Number in the third Column, the 
Product is the Area in Ale Gallons. 


Example. 


Suppoſe the ſide of a Pentagon be 50 GL 
this Squared is 2500, which Multiplicd by the firſt 
Number in- the. ſecond. Column, ( viz.) 1.72047, 
the Product will be 4301, 175, the Area.in Square 
Inches. 

And. if the Square of 50 (v53.) 2500 be Multi- 
plied by | the firit Number in the; third Calumn, 
vIF. .oo6101,rthe Product will be - 15.252 bf Area 
in Ale Gallons, which agrees exa actly, with, the for- 
mer, for. if . you divjde. ..the Area in Inches, viz, 
4301.17 5.by 282, the Quotient will be 15-252. 

This may. be eaſi ly performed by. the Intirument, 
or ob ma have the Square of -any-Number by In- 
{ portion, 06 ths Multiplication js; rauickly propyghtt 

y. the Lines A 2 
Me Card D, rg, "whoſe be | 
much” more expedition, for af win Bren of the 
Rule you, have the Area (in Inches or Ale Gallon 
to any given fide, or the fide toany play Boy 


- 


Rs 


74 : 1 


For the Area in Ale Gallo, n, 2 1 upon D to (the 
Area in Fae nog. X __', I, wi). .oo6101 
vpon C, this in any upon 
Go dnatpad C, T, md the 4he contrary. 


you have 
Thus 


Sea.IV. Of a Priſm. 57 

Thus againft 50 upon D, is 15-252, the Area in 
Ale Gallons: Alſo againſt 22 Gallons an Area upoti 
C, you have. 60 the fide upon D, &c. BSI 

It is needleſs to give Examples of the other Poly+ 
gons, for what hath been ſaid of the Pentagon may 
be underſtood of the reſt, remembring to uſe the 
proper Numbers as aforeſaid. 


| SE c T. IV. 

F The Uſe of the Rule in the Menſuration 
: of Solids, and firſt of « Priſm. 

A called the Baſes, and theſe are equal, Pa- 

'rallel, alike and alike ſituate, but the other 


Planes are Parallelograms, in which a Right” Line . 
may be every where applied from Baſe to Baſe : Un- 
der this riame Priſm is comprehended that Solid of 
two Circular Baſes, uſually called a Cylinder. 


Priſm is a Salid contained by ſeveral 
Planes, two of which being oppoſite axe 


Problem I. | 
To find the Silid Coment of a Priſm, © _ 
Mz the Area of the Baſe by the Per- 


| pendicular height, Product is the Content 
> F fought. OT x - tea 


D 5 Ecample. 


f'Y Of « Prifes., SeAIV. 
| Example. 


Let (Fig..1 1.) repreſent a Brewers Tun in the form 
of a Square Priſm, whoſe Baſe g, h, k, 5, is equal-to 
Fig.5-cach ſide being. 138 Inches, and the. Perpendi- 
cular (s 3) 3o Inches, how. many Ale Gallons:or Beer 
Barrels will this Tun contain ? ; 

Set 282 uponB to 138 upon A, then againſt 138 
upon B 18 67.534 upon A, the Content in Ale Gab 
lons at one Inch deep, this Multiphed by 30, the 
whole depth gives 2026.02 the whole content in Ale 
Gallons, this divided by 36 quotes 56.283 the Con- 
tent itt Beer Barrels. LO 

The Fraction .283.(being reduced) is. 10 Gallons 
and +188 parts. For 

As-1.900 : 36 :: .283 : 10.188, 


e. Example. Of «: Round Priſm or Cllindtr: g 


' Let Fig.12- Rrepreſent a round Tun, whoſe,Dia- 
mete# (5-0). at, top. 1s equal to (s y) the Diameter at 
bottom, - each being. 120 Inches, and the. Altitude 
e x 36 Inches, How many Gallons 'or Beer Barrels 
may this Tun contain ? Firlt for Gallons. 

Set the Gage-Point (@ g) to 36 the Tuns depth 
upon C, then againſt '120! the Diameter ypon D, is 
1443-6 the Content m Ale Gallons, 

_ 2.” For the Content in Beer Barrels : 1443.6. Di- 
vided by 36, quotes.40.1 the Content in Barrels. 


Or rather thus, 


Set the Gage-Point for a Beer Barrel, to 36 the 
dejth upon C, then againſt 120 upon D, is 40.1. 
the.Contcat as before, and ſo for any other depth, as, 

| ; Suppoſe 


VOIR, Fare”; , r - 
dads Av Ares: ey 


POE Mea 


th BO 


SAR = Of a Clmds. . 59 


Suppoſe T come to this Tim" and find the Liquor 9 
Inches deep, Haw many Beer. Barrels are then 
.contgined inthe Tun 2 x I 
Set /the Gage-Point to 59, then” agaiolt 126 is 
16.02; that js, 10 Barrels and 1 Gallon fere; the 
quantity of Liquor ſought. - - "Þ- 


i ©, © Problem. 
] The Diamter and: depth in Inches, and the 
Content in Betr Barrels of | any Cylandrical 


Tun, any two being given the third may 
be found, 


I this Problem are Three Queſtions, - but all re- 
ſolved at once ſetting the Rule. 
I: By the depth and Content to find the Diameter. 


«a8 


Example. 


Suppoſe the depth 40 Inches, and the Content 50 
mp wa Fn owt, What is the Diameter ? 


Set 40 the depth upon C, to the Gage-Point up- 
on D : Then againſt 50 the Content upon C is 127.1 
Inches, the Diameter ſought. 

2. By the Diameter and Content to find the depth, 
without moving the Rule : Say, 


As 127.1 the Diameter is to 50 D 
the Content. So oe 


So is the Gage-Point to 4o the D 
depth &* 
3. By 


Ga © Of :Crlindo, SoRIV: | « 
3. By the Depth and Diameter to find the Con- 
tent, the Rule ſtanding as before: Say, ..c.., 1. 3.1... 


* 4: the Gage-Point is to 40. the)... \ 1D. 
depth. . war dh 
:$o is 127.1 the-Diameter to 5o(\ .:* ..- (+ 

*., the Content. ' / Hangs 3 op 


Note, As a Circle is the Baſe of a Cylinder or | 
round Priſm, fo a Triangle, drangle , or any "WW 
other plain Superficies may nt the Baſe of a 
Solid, for if there be Planes erected perpendicularly 
upon the Line 'or Lines, which'incompals-any' ſuch” 
Superficies, they will generate a Solid which may be 
called a Priſm, and the Content of any ſuch Solid 
is gotten by Multiplying the Area of the Bafe by the 
Altitude or diftance from one Baſe to another. + 


k. \ 


& %\ 


an £4 £@_ > 


S8&.V. * Of « Sphere: 61 


— — ———— 


ww S$RECT. OV. 


The Uſe of the Rule in the. Menſuration © 
of @ Sphere, and its Fruſtums. 


—_ Prakiien I. 


The Diameter of a Sphere or Globe being ah 
in Inches, to find the Content thereof in In- 
ches or Gallons both Ale and Wine. 


Sphere 1s two-third parts of a Cylinder, 
whoſe Diameter and Altitude are equal to 
- the Diameter of the Sphere ; 
| But if the Diameter -and Altitude of a 
Cylinder be 1, the Area of the Baſe (which is alſo the 
Solid Content (for 1 doth not Multiply) s .785398 : 
Therefore 4 of 785398, viz. .523598 i the' Con-' 
tent of a'Sphere whoſe Diameter is Unity or 1. 
Moreover, all Bodies are in proportion one to 
another as the Cube of their like fides: ' * 


Therefore, 


As the Cube of the Diameter of any Sphere is to 
the Content of that Sphere z 
7 FSois the Cube of the Diameter of any other Sphere 
| tp the Content thereof. ; 
* - Now. if the Diameter be 1, the Cube thercof is 
; but, a 


Therefore, 


6% Of n'Sphtte, Seat V: 


#4 


Therefore, _ 


As 1 1sto .523598 : 
So the Cube of the Diameter of any Sphere to 
the Content. 


Example,:.Ler the Diameter of a "Sphere be > 20 Inches, 
and the Content required.ins Solid Inches. 


By the Lines D and C on. the Rule, the Cube of . 


20 will appear to be 8000, this Maultiplied by 


e523 598, 184188.78 the Content ſought. 
PL For the Content in Geilons. 


nf 1523598 be divided 


282 .co1856 FEAR G G 
BY the $ go z. .002266.C tefit'in 


Now if the 2 Io the Diameter &f.m 


like may- bedonefor Wine; 
” pai the Content of any.Sphere may; be more readi- 
ly ded by the Inſtrument. , 


Thus, 


Set x upon. D, to..523598- upon E, then againſt 
Diameter upon D, is the Content upan- E : So 
againſt-20 (the. Diameter above-mentioned) upon D, | 
VERY 78 the Content in Inches as. before : Inlike | 
if the, Diameter were 30; the Content will be 
14137.14, &c, 


F or 


wk 
 beM by either of- theſe;:Numbetrs, the Pfro-" | 

dhc will be the, Content in Aleor Wine Gallonsre- | 
1 [The Cube.of 20 thoDiameter (wx:) Þ 
001856: 1:7:4:348 the Content | 


( 


—— 


—_— 
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SeaAV. . Of &Sphere® 63 
| For Ale Gallons thus, 


Set 1 upon D, to .001856 upon E, then againft 
any Diameter upen D, is the Content ypon E, as 
againſt: 20 you is 14.84, the Content as be. - 
fore; and without: moving the Rule I find that if the 


Diame- 30 the con-F 50.13 
ter be = tent 1s y $A, G. 
Problem II. 


Having the Altitude of the Fruſtum of a” 
Globe, together with the Diameter of its 
Baſe, to find the Altitude of the other 
Fruſtums or (which is all om) the re- 
mainder of the Globes Axis. 's 


The Rule is, ; 


Ivide the Square of the Semidiameter of 
Fruftums. Baſe, by. the Altitude of either-of 


A | the Fruſtums, the tient will be the Altitude of 


the other F 
| Example, 


In Fig. 10. Let. c 6 the Altitude of the Fruſtum 
be 6 Inches, and dc e the Diameter at the Baſe.24,. 
the half of this {viz. dc) is 12, which Squared is 
144, this Divided by the Altitude 6c, viz. 6, the 
Quotient is 24 equal to c a, the Altitude of the other 
Fruſtum, Note alſo, that a Geometrical mean pro- 
portion between ac and ©c 6, is equal to cd, whi 
doubled is d e, the Diameter of the Fruſtums Biſe. 

rg Problem 


64 - Of o'Splere” - SehV:: 


Problem IIL 


Having the Altitude of the greater and leſ- 
ſer. Fruſtums of a Globe, and the Diame- 
ter of the Baſe, to find the Content of the 
leſſer Fr uſt uM. 


The Rule. 


EO Y the Diameter at the Fruſtums Baſe find the 
Area of a Circle equal thereto, which Multi- 
ply 07, he leſſer Fruſtums Altitude reſerving the 


2: To £ the Altitude of the greater Fruſtum, add 3 
of the Altitude of the leffer ; this done, . Multiply 
the Sum by the former Product , and divide this 
Iaft Product by the. Altitude of 'the greater Fru- 
ſtum, the Quotient will.be the Content. of the lef- 
fer Fruſtum ſought. . 

_ "Example. In Fig. 10. Let c a, the Altitude of 
' the greater Fruftum, and 4ce the Diameter of the 
F Baſe be each 24 Inches, c b the Altitude 
of the lefſer Fruſtum 6 Inches, What is the Content 
of the leſſer Fraſtum {4c eb) in Ale Gallons ? 

The Area of-a Circle whoſe Diameter is equal de 
(v#3- 24 Inches) is 1.6042, this Multiplied by c 6, 6, 
s' 9 6253 which keep: Again, half ac is 12, to 
whit add 4 of cb, viz, 1, the Sum is 13,-.this Mul- 


tiplied by 9.6252 is 125.127, and this divided by ac, 

viz. 24, the Quotient will be 5.213, the Content of 
the Fruſtum in Gallons. But this may be per- 
forard with greater expedition by the Inſtrument. 


Thus, 


2 


Sea.VI. Of @ Pyramid, 65 
Thus, 


1. Set 1 upon.D to the Fruſtums Altitude, vsz,6, 
upon C, then againſt the Diameter of the Baſe, VIz. 
24, 18 9.625, which keep. 

2. Set the Altitude of the greater Fruſtum, vs 
24; upon A, to 13 (that is 4 ac, more < . of cb) 
upon B, then againſt 9.6252 upon A is $.2134, the 
Content as before. 


SECT. VL 


The Uſe of the Inſtrument in the Menſurati- 
- "on " Pyramid; and their Fruſtums. 


"Pyramid i is a Body contained under fe- 

veral Planes, ſet upon one Right-Lined 

Baſe, and 'meeting in a point at the top 

= Which is called the Vertex, alſo in each. of 

theſe Planes a Ri ight Line may be every where ap- 
plied from the Baſe by the "Vertex. 

And 'under this 'natne Pyramid i is Comprehended 

that Pyramidical Body (whoſe Baſe is a Circle) com- 

monly, m_ a Cone. 


Problem 


66 Of a Pyramid. Sea. VI. 


[FF 


Problem I. 
To find the Solid Content of a. Pyramid. 


A Pyramid is one third part of a Priſm, which | 
hath the ſame. Baſe: as the Pyramid, and the F 
Altitude equal thereto: 6 


Therefore, : 
Multiply the Area of the Baſe by £ of the Altitude, 6 
or of the. Area by the whole Altitude, in either 


caſcs = Product will be the Content of the Py- 
ramid, 

' This is tiniverfal for all Pyramids in what ever 
form their, Baſesbe, and the Content thus found will 
be Inches, Gallons, Barrels, &c. according as the 
Arca of theBaſe was givenin any of tbele Meaſyges. 


1. Example. "nt % 


In a pay Pg rh 17.) ſuppoſe the f 
of the Bak x pbe 112 Inches, and the fowl the ” 
Foe Bare what is the Content in Alc: i 


Set 232 qapon to'112 upon 
then againſt 112% B @is 44.482 A, 


retro Baſe in Ale Gallons. Then, Set 1 
pon A, to 3o upon B, and againſt 44.48 upon A 
Wa: 334-46 the Content in Ale Gallons. 


<> 


For 


UMI 


[ 


SeVik. Of & Pjramid,  & 
For the Content in: Beer Barrels, 


Set 10152 (the Inches in a Beer Barrel) upon B to 
112 upon A; then againſt 112 upon B is 1 nao 
the Area of the Baſe i in Beer Barrels. 


Again, 


Set 1 upon 4 to 30 Pigeon 
then againſt 1,.235@ B, Cs 37.06 


The Content is 37 Barrels and 2 + Gall. ferd. 
2. Example. 


. There 1 þ 4 a round Pyramid or Cone (as Fig, 18.) 
ſuppoſe the Diameter at the' Baſe 4 7; 0. be 100 
Inches, and the Altitude # x 180; How many. Ale 
Gallons, or Beer Barrels may this Cone contain. 


For Ale Gallons. 


Set the Gage-Point for an Ale Gallon to 5 


of the Altitude [vix. 60) upon. C: then againſt 100 
upon D is 1671 the Content required. 


For the Content in Barrels. 


Set the Gage-Point for a Beer Barrel (vs;.113. 69) 
to 60 npon C: then againſt roo upon Dis 46.417 t 
Content ſought ; the Fraction .417 is equal to 15 
Gallons : For, 
As I to 36: 
So18.417 to 15; 
So the whole Content is 46 Barrels and 15 Gallons. 
Problem 
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Problem II. - 


To find the Golid Content of the Fruſtum 
| of a Pyramid, x 


I. TD Y the Rules aforegoing, find the Area of the 
greater, and alſo of the lefſer Baſe. 

2. Find a Geometrical mean Proportion betwixt 
theſe two Areas. 

| 3- The ſum of theſe three Numbers being mul- 
tiplied by one third part of the Altitude, the Product 
1 the Content of the Fruſtum ſought. 

Example. Let aceo (in Fig. 18.) repreſent the 
Fruſtum of a Round Pyramid. or Cone, 4 0 the Dia» 
meter of the greater Baſe is 108 Inches, c e the Dia- 
meter of the leſſer Baſe 81, and » » the Altitude 36 
Inches, to find the Content in Ale Gallons, 

x. Set the Gage-Point to 1 in-the middle of the 
Line C; then againſt 103 upon Dis 32.48, the Area 
of the greater Baſe in Ale Gallons, 8 

2. Set the Gage-Point to 1 at the beginning of the 
Line C; then - pct upon D, is 18.27, the Area 
of the leſſer Baſe. | 

3. Set 32.48 uponC,to 32.48 uponD; then againſt 
18.27 upon C, 13 24-36 the Geometrical mean be- 
tween the two Area's. | 


So the Area of the greater Baſe is ——— 32.48 
The Area of the letler is o—- 18.27 
The Geometrical mean betwixt the two Area'sis 24-36 


' The ſum is —— —75.1 


This multiplied by 4 of the Altitude (viz. 12) 
gives 901.32 the Content of the Fruſtum ay 


UM 
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DD —— — —_— 


The Uſe of the Rule in Gaging of 


Brewers Tuns. 


Heſe Veſſels are in ſeveral Forms: the moſt 
uſual may be conſidered under ſome of 
theſe varicties, 
L Such whoſe Baſes are equal., & 
And if the equal Baſes be alike (that isboth Ronnd, 
both Square, ©c.) and Parallel, and the '{ides of the 
Tun {traight from one Baſe to the other, th:ſe Tuns 
are called Pri ſms. See Problem I. of this Sect. 


II. Such whoſe. Baſes are unequal. 


r. If the:uncqual Baſes be alike ' (fappoſe both 
Rectangular Parallelograms, both Elliptical, ©) 
Parallel,” Proportional, and alike fituate, *and' the 
fides of the Tun ftraight, ſuch Tuns are the: Fru- 
ſtums of Pyramids. See Problem II. of this Sect. 

2. If the unequat Baſes 'be unlike, ſuppoſe one 
Round, and the other Elliptical, or if they be alike 
but not Proportional, or if they''be'both- alike and 
Proportional, yet if be not alike fituate, the 
Tun is called a Priſmoicd, in which *tis ſtill ſuppoſed 
the Baſes are Parallel, and fides of the Tun ſtraight. 
Sce Problem VII. Pu 213 YON 0 


X vi 4 
f *S- . 
Note. 
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| __ When the Baſes are 15: HR it | will 


Soi is the breadth of the greater Baſe to the breadth 
_ of the leſſer. 
And the Baſes are faid to be alike ſituate; when 
die gt of the greater and leſſer Baſes are both | 
me Plain. 


Problem FT Figure ir, 


There is .@ Tun whoſe Baſes are both oquel 
and. Square, each (ide of either Baſe being 

138 Juebes , the depth 43 Inthes, 
what is the Content of this Tun mm Ale 
Gallons? Anſwer 2228.62, 


Fer, 
LO ne _— then agninſt 
ou have 67. 534:upon A, the Con- 
Pn Cop ; Ms this multiplied -by the whole 


bw. 33 33 gia222s 62 aw Gaatroquined. 
: E- 9 nit w__ Or chux; 71g 


"St 1679 upon D to 23 (the Tur depth) upon © 
then _ $35 20908: D, is 2228.62, upon C, the 


t ay 
gre, 16: ndhe G Point for uare: Veſ- 
wa it rebut Roe of 23x th cInckes in 
an Ale Gallon, 


' 


A 
It 


® v UY 
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It.isncedlefsto:give more Exariple&of this fort of 
Tuns, for let the Baſes be in any form whatſoever, if 
the Tun have the qualification above mentioned, the 
Content is found by Multiplying the Arca &f the Baſe 
"bythe depth; and if theBaſes are Round; ns in moſt 
Tuns they are, the Content may be found at one 
ation 9 as hath been ſhewrf in” the T-and IT. 


Problemiof SechaEV i -- 

Of Tauvs whoſe Baſes are unequal. 

. Problem IT. Exgure 16,..:; 
There is ads Kt; (as 2, b;c;die; tg; h,: wSoſe 


Baſes dre Ret angular! Parilledograms,” wh 
equal but Parallel, and alike ſituate, nnd 
the ſides Proportional, (therefore (Called the 
Fruſtum of a Pyramid) da the length of 

y \the-gregter Baſe 45,100 Inches, Tand.d'c the 
\ breadth: Be 3h 6:34 Jangaln of ihe-leſſer 
. Baſe $5;:audh g.the:breadth 68, and the 
\->deptb of: the Tun Jo Iikes: bow: may Ale 
\Gallons. wet #his Tun comain 2... » 


Pl Tuns. .of this, ſort.,, this is a general 

Take the Area of the greater Baſe, the AFea of 
the leſſer Baſe, and @ Geometrical mean Proportio- 
nal beers xt the #200' Aren's;' the' firm of theſe three 
.ltsplied by one third pare of 'the 'Tuns doprb, 
gives rhe-Concome, | >. Lo 


Example. 
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- Example. «pune _ 'or GollinceiAlend 
Bupon'the Rule. 


A292 is to da 100. Sois de 'Boto 
the Area of the greater Ba b4e bow? 28 


45 282. into. he 85. Son big 68.to 2: 46.4; 
the Area of the leſſer Baſe erto=t Mo: 26.498 


_ Area's wiLhe 6 nnd {by Prob VIII. 
| S&>. 1.) to 


The Sutin is ——————_— ."*" yan 


This. tHulciplied , by: one [third puk'df, the'Tuns 
Lo a 10, <4 76 the Content 1n Ale Gal- 


lons. . 


A Geometrical mean between theſe two 
2) 24.112 


| Problem W. "Figure 1 6. 


Ther Pm »Twivbeſs By &s (1 Ik mi the veer, 
* Pra, OP; the heſſer) are both Th tical, 
. l Proportional and alike Dabte: . 
IFN : and 'Jefſer Diameters 'of rach 
- _ equal to the lengths*and gar yo 
of the Baſes of the former Tom, and t 
depth the fame" how rods I Gul 


| nl this Tun kl | 
| | $3 


k Elgtial4 ical Tun, ma be.qonceived.t0 hd 
_Fcribed.mn.th MT Content. was found 
yp, led .nihs Typ, wk p Any acdeo are 
RIA I Oe Operation will be the ſame 
' ; too, 


» 


wa oo mw yYw=ws w 


0D © Belo & 
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. too, if for the firſt term in the Proportion we take 
© 359.05 inſtead of 282 : See the Work. 


As 359-05 is tozk'to0. So is [12 80 RED! 
to the Area of the greater Baſe — F 22-281 


the Area of the leſſer Baſe ——— 
The Geometrical mean between theſe © 


two Area's will be found (by Problem C 18.938 
VIII. Sect. I.) to be- | 


As 359.05 is too 35. So oma 16.098 


— _— 
EEC 


_ The Sum is — w—57.317 


This Multiphied by one third part of the depth;v:7. 
Io gives 573-17 the Content of this Elliptical Tun, 
1n Ale Gallons. 


Problem IV. 


There is @ Tun (as Fig. 17.) whoſe Baſes are 
both Square but unequal, x p the fide 0 
the greater Baſe is 108 Inches, ro the (6 
of the leſſer Baſe 93, and the depth s a 3o 
Inches, what 1s the Content in Ale Gallons? 


His Tun being the Fruſtum of a Pyramid may 
be Gaged by the General Rule in Problem II. 
of this Section. 


E Or 


— 
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Or thus, © 


1..Square the fide of the greater Baſe, and alfo 
the fide of the leſſer Baſe. 
2. Multiply the greater fide by the leſſer, and to 
the two former Squares. 
3. The Snm'of theſe three being Multiplied by 
4 of the depth , gives the Content in Square Ta- 
ches, which divided by 282 the Quotient is the 
Content in Ale Gallons. 


Example. 


"By the Inſtrument the Square of x p 108 is 
11664 

The. Square of o y 93, is——— $64 

x08 Multiplied by 93, is <—_— >—— Hes 


CO TY 


Multiples by 2 Altitude ——— —— * "To 


The Product, viz. ER v6 > 7 A 
This Divided by' 282 quotes 1076.48 the Content 
ſought : | 


Problem 
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Problem V. Figure 18. 


There is @ Conical Tun whoſe Baſes are both 
Circular, a o the Diameter of the preater 
Baſe is 10% Tuches, Ce the Diameter of 
the leſſer Baſe 93. and u n the depth 20 
Inches : what is the Content of this Tun in 
Ale Gallons ? 


3 Dimenſions being the ſame asin Problem 
IV. of this Section, proceed as is there di- 
rected, the laſt Product will be 303570, thisdivided 


by 359.05 quotes 345.48 the Content ſought. 


Or thus by the Rule. 


Subtract the Diameter of the lefſer Baſe, from the 
Diameter of the greater, and add half the difference 
to the lefſer, the Sum is the Diameter in the middle 
of the Tuns depth 3 which found, 

2. Set the Gage-Point (a g) to the Tuns depth 
upon C. 

Then againſt the Diameter upon D, is a fourth 
number upon C, which keep. 

2, Set the Gage-Point to + of the Tuns depth 
upon C. 

Then againſt 4 the difference of the Diameters 
upon D, is a fourth Number, which added to the 
fourth Number firſt found, is the Content of the 
Tun ſought. 


E 2 Example, 
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Example. Figure 18, 


- 20 the Diameter of the greater Baſe is 108 
: c e the Diameter of the lefler Baſe is 93 
The difference ts — _—u 


The half difference 'is 7.5 this added to 93 makes 
x00.5 for the Diameter inthe middle of the Tuns 


depth: 
Therefore, 


- T. Set the Gage-Point to 3o the Tuns'depth, then 
:zagainſt 100.5 the Diameter is 843.91 which keep. 

--2. Set the Gage-Point to 4 of the Tuns depth, 
that is 10; then againſt 7.5 the ſemidifference of the 
'Diameters is 1.56 this added to 843.91 (the Number 
firſt found) the ſum is 845.47 the Content ſought, 
which agrees very well with the former Rule. 


Problem VI. 


:To find the Content of a Pyramidal Tun whoſe 
Baſes are in the form of. any of the firſt 
12 Regular Polygons, one ſide of each Baſe, 
and the Tuns depth being given. 


"0% Area of each Baſe of any ſuch Tun may be 
F found by Problem VIII: Section III. 
A Geometrical mean 'betwixt theſe Arca's may be 
found by Problem VIII. Section I. 
The of the two Area's and the Geometrical 
'mean, being Multiplied by + of the Tuns depth gives 
* the Content, Or 
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. Or thus, 


By the Rule in the laſt Problem, Square the fide 
of each Baſe, Multiply the greater fide by the leſſer ; 
then Multiply the ſum of theſe three by + of the Tuns- 


depth, and Divide this laſt Product by a Number in 
the following Table, proper to the Polygon given, 
the Quotient will be the Content in Ale Gallons. 
Example. Let there be a Pyramidal Tun, whoſe 
Baſes are both in thz form of a Pentagon. (or figure 
of five equal ſides) and let the fide of the greater 
Baſe be 108, the fide of the lefſer 93, and the depth 
30 Inches; all the-ſame as in the laft Problem : 
therefore according to the Rule and Example there 
laid down, the laſt Product will be 303570, this 
A Divided by 163.91 (the proper Diviſor for a Penta- 
gon) the Quotient will be 1852.05 the Content in 
Ale Gallons: and fo for any other, taking the pro- 
per Diviſor out of this Table. 


Names of | Diviſors for| Number, 

Polygens. |Ale Gallons.|of Sides. 
Trigon 6F 1.25 III 
Tetragon 282.00 IV 
Pentagon 163.91 V 
Hexagon 108.55 VI 
Heptagon 77+59 VII 
Octagon $8.41 VIIE ; 
Nonogon 45.62 IX 
Decagon 36.65 % 
Undecagon] 3o.11 XI 
Dodecagon 25.18 | Nl 

| Cone 359.05 | 


E 3 
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To find the Content of any Tun whoſe Parallel! 
Baſes are Refangular Parallelagrams, or Ellipſis, 
the fides of the Tur' being ſtraight from the top + 
to the bottom, whether the Baſes be alike or unlike, 
Proportional or —— alike ſituate or In- 
verted, by one General Rule. 


Problem VII. 


Let Fig. 16. repreſent a Tun called a Priſ- 
moid, the Baſes are ReFangular Parallelo- 
grams unequal and diſproportional, but pa- 
rallel and alike ſituate; a d the length be- 
low = 150 Inches, and a b the breadth 
loo, eh the length above go, and ef the 
breadth 70, and the depth 30; What is 
the Content in Ale Gallons ? 


The Rule. 


"A 2 O the greater length ad add * the leſſer 
__ eh, and cnagy 5-4 the ſum by the 
greater breadth ab, reſerving that Produt, 

2. To the leſſer length eh, add + the greater 
length ad, and Multiply the ſum by the leſſer 
breadth ef; add this Produft to the former re- 
ſerved ProduR. 

3. Multiply the ſum of theſe two Produfts by 4 
of the Tuns depth, and divide the laſt Produ8 by 
282, the Quotient will be the Content of the Tun in 
Ale Gallons , 


Example, 
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Example. 


1. 4d 150 added to + eh 45, the ſum is 195, 
this Maltiplied by 4 þ 100, the Product is 19500 
which keep. 

2. ehgoaddedto ad 75 the ſum is 165, this 
Maltiplied by e f 70, the Product is 11550, this ad- 
ded to the former Product, viz. 19500 the ſum is 
31050, this Multiplied by 4 of the depth, vzx. 10, | 
the Product is 310500, this Divided by 282 gives 
1101.06 the Content in Ale Gallons. 

The truth of this Rule will plainly appear if we 
duly conſider Fig. 13. in which a 6 c d is equal to the 
greater Baſe, and e f g þ equal to the leſſer Baſe* 
of the Tun in the laſt Problem, (which was repre- 
ſented-by Fig.-16 ) | : 

In this'Fig. 13. 650v is madeequal to Fe þ [2 

Alſo, n b-100 leſs by ef 770, is equal to a 5 30. 

And a d 150 lefs e h go, is equal to 5d 60, the 
Altitude 1s 3o as before. 

The Lines being drawn, the whole Solid is Com- 
poſed of theſe parts, viz. three Priſms and a Pyramid. 


19  _(«brouf ebg 
Tre Pris 5 010 he £ 
39 ovenhg 
The Pyramid is 0 5d þ. 


The Content of theſe four Solids being added 
together, gives the Content of the whole Solid 
abede f gh; for the whole is equal to all its 
parts taken together. (Axiom 19. I. Euclid.) 

And the Content of theſe may be found thus : 


E 4 1, Mul- 
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1. Multiply fg 9o by f e70, theProduct is6300 ; 
this Multiplied by 6 f the Altitude, viz. 30, * gives 
189000 the Content of the Priſm, b:ov fehg. 

2. Multiply 4 # 3oby a 5 9o,the Product is 2700;this 
Multiplied by & the Altitude, v3. 15, is 40500 the 
Content of the Priſm 5 a 50 he. 

3. Multiply e: 70 by n: 0 60, the Product is 4200; 
this Multiphed by 15 is 63000, the Content of the 
Priſmowcnh gp. 
 _ 4- Multiply 5d 60 by 5030, the Product is 1800, 
this Multiplied by + of the Altitude, vsx--10, gives 
18000 the Content of the Pyramid s on d h. 


I 189000 

So the Content of the 2 C Priſm vg 40500 
3 | 63000 

Pyramid 1 — _ '*t8000 


The Sum mnt nt bog EE 


Is the Content in Square Inches, and-is exactly 
the ſame with the Content found by the Rule given 
19 the laſt Problem. »:1 

The truth of this Rule being thus demonſtrated, 
we ſhall ſhew its further uſefulneſs in the following 
Problems. 


Problem 
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Problem VIII. Figure 16... 


There is @ Tun (called a Cylindreid) whoſe 
Baſes are both Elliptical, - unequal, and 
diſproportional (that is, there is not the ſame 
proportion betwixt the Axis and Diameter 
of the greater Baſe, as is betwixt the Axis 
and Diameter of the leſſer) let the given Di- 
wenſions bethe ſame as in the laſt Probl. viz. 


20= 90: 4p = 70F$ Rectangular F above.- 
5k = 190 : /m= = Conjugates $ below. 


And the depth 30 Inches : what-is the Content of. 
this Tun in Ale Gallons ? 4g, 
| For the Content of this TurrWork by the Generat- 
Rule, and according to the Example given in the laſt ” 
Problem, only inftead of 282 Divide the laſt Product - © 
by 359.05.So in this Example (the Numbers being the 
ſameas in the laſt) the Laft Product will be 310500+ 
this Divide by 359.05 quotes 864.78 the Content in 
Ale Gallons. . . - 
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Problem IX. Figure 15. 


There is a Tun whoſe Baſes are ReFangular 
' Parallelograms and Parallel, but neither 
' equal nor alike ſituate ( for gh thebreadth 
above is poſited direly oppoſite to a d, the 
length below) how many Ale Gallons will 
this Tuu contain ? 


The Dimenſions are 
hg Breadth = 68 : h e Length = 85 above 
daLength = 100 : d c Breadth = $o below. 
The Depth 30 Inches. 


If the Baſes of this Tun were alike fituate (as is 
ſuppoſed in Problem II. of this Section) the Content 


would be 729.76 Ale Gallons as was there ſhewn ; 


but the Baſes being Inverted as aboveſaid, the Con- 
tent will be found to be 735.81 Ale Gallons, as ap- 
pears by the following Work, which is performed 
by the General Rule laid down in Problem VII. of 


1s 

Thus h g 68 added to & d a 50 is 118, this Mul- 
tiplied by þ e 85 the Product is 10030. 

Again d a 100 added to &h g 34 is 134, this 
Multiplied by d c 80, the Product is 10720, the ſum 
of theſe two Products is 20750, which Multiplied by 
2 of the depth, viz. 10, gives 207500 the Content 
in Square Inches, this Divided by 282, the Quotient 
1s 735.81 the Content in Ale Gallons. 

Or if the laſt Product be Divided by 359.05, the 
Quotient will be 577.91 the Content of an Ellipti- 
cal Tun, whoſe Axis above js diretly oppoine. - 

c 
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the ſhorter Diameter below ; and ſuch an Elliptical 
Tun may be conceived to' be inſcribed in the other, 
the reſpective Axi's and Diameters, Lengths and 
Breadths, and alſo the Depth being the ſame in both, 


Problem X. Figure 14. 


| To find the Content of a Tun whoſe Baſes are 


unlike, ſuppoſe one Square, and the other 
Oblong; or one Round, and the other El- 
—_ , but Parallel one to the other, and 
the ſides of the Tun ſtraight. 


The Dumenſions are, 
Breadth. Length. 
ef = 45 £5 100 2 Rectangular F above 
d c = 100 : cb = 100 { Conjugates & below. 
Depth 3o Inches. 


By the General Rule in Problem VIII. Work 


us : | 

1. Toe f 74 add £ dc. 5o the ſum is 124, this 
Multiplied by fg 100 is 12400. 

2. To dc 1oo add 4 ef 37 the ſum is 137, this 
Maltiplied by c 4 100 is 13700, this added to the 
former Product, viz. 12400, makes 261 oo, and this 
Multiplied by + of the Depth, v:z. 10, the Product 
is 261000, this Divided by 282 gives 929.53 the 
Content of this Tun in Ale Gallons, ſuppoſing the 
Baſes were one Square, and the other Oblong, as the 
Figure repreſents them : 

But if the Baſes were one Round, and the other 
Elliptical, the laſt Product, v7. 261000 —_— 
Divide 


ave 
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Divided by 359.05 and in this Caſe the Content will 
be 726:91. 

what hath been ſaid I preſume it will not be dif- 
ficult to find the whole Content of- any Tun, whoſe 
Bafesare Parallel, and Sides ftraight from top to bottom. 


SECT. VIIL 


Shewing how to find the Content of any Tun 
from Inch to Inch, or what any Tun will 
contain upon every Inch of its depth, which 
is commonly called Inching of a Tun. 


Problem 1. 
Suppoſe a Tun whoſe Baſes are both Round, 


or both Square and Parallel one to another, 
and inthe fides a ſtraight Line may be eve- 
ry where applyed from Baſe to Baſe : let 
the Diameter or ſide of the preater Baſe be 
187.2 Inches, the Diameter or ſide of the leſ- 
fer Baſe 180 and the depth 12 Inches, to 
Inch this Tun (be it Round or Square) from 
the leſſer Baſe downward. 


Rule, 

Rom the Side or Diameter of the greater Baſe 
Subtract the Side or Diameter of the leſſer 
Baſe, Divide their difference by the Tuns 
depth, and call the Quotient 4. 

For the Side or Diameter of the lefſer Baſe 


put &, 
Mul- 
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Multiply the Number 6 by the Number a, and 
call the Product c. Then, | 

1. To the Square of b add' the Number c, and 
one third part of the Square of a, the ſum of 
theſe three will ſhew the Content of the firſt Inch 
_ ew deb ratefs fab 

2. tiply one t or the re of 4 by 2 
to this Product add logon _ Multfol , 
this ſum by 2, and to this Product add the Square 4 
Multiply this ſum by 2, then will this laſt Product 
ſhew the Content of the two firſt Inches of the 


Tun. 

3. Multiply one third part of the Square ' of « 
by 3, then Add and Multiply as in the laſt , the 
third and laſt Product will ſhew the Content of the 
three firſt Inches of the Tun. 

4. Having got theſe three Numbers, Subtract the 
firſt from the ſecond, and likewiſe the ſecond from 
the third, then the firſt Number, and each of theſe 
differences or remainders being ſeverally Divided by 
282 for Square Tuns, or by 359.05 foxRound Tung, 
the reſpective Quotients will be the'Content (in Ale 
Gallons) of the firſt, ſecond, and third Inches of the _ 
Tun, by which a Table may be made for the whole 


Tun as in the Example following, : 
Example of a Square Tun. 
The fide of the greater Baſe m————137,2 
The Side of the leſſer Baſe = 180.0 
The remainder is ———_—_—_— _ a 


This Divided by the Tuns depth, viz. 12 quotes .6 
for the Nymber 4, 


The 


—_— 
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The Number 6 (which is the Side of the leſſer Baſe) 
1s 180, this Multiplied by the Number 4 0:7: :6 


gives 108 for the Number c. 

| 1+ The Square of-D is nin—_— 400 
Number c is « —— 29 
4 Of the Square of 4 is———— 12 
The fun ig — - 32508.12 ® 


'For the firſt Inch of the Tun. 


2,4 of the Square of fig nn 
Multiply by-— IFION 2 


Number c ADE nm mmm mmm 108.00 


| A IIa 2 ae ede rn< 


SUIN Is ooo noon cnn nn 108.24 

216.48 
Square of Number b added —— 32400.00 
$um 1s —— os 32616.48 
Multiply by — — 2 
[OY PIN an—_— ————— 


For the two firſt Inches. 


Sea VIIL Of Inching of Tins. 


3- % Of the Square of 4 — — .I2 
Multiply by- — Y 
.36 

Number c add _— —— 708,00 
Sum is — 10.3 
Multiply by —— Rs 3 
325.08 

Square of b added — a= 32,400.00 
Sum is nn—_— 7.0 
Multiply by —- Ins 3 
SUN 15 — — ==0$175.24 


For the three firſt Inches. 


Two firſt Inches —— w—_———65:32.96 


Firſt Inch n—_— _————0.1 
Reſt for ſecond Inch m—_ 3,744 


Reſt for third Inchw=———n—mm—m——_—_942.23 


3 


— 
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Now theſe three Numbers: 


3250$.12 4 Divided g 115.277 
v12.Y 32724-34 C by 282 ; 116.045 
-32942.28 J quotes C 116.816 


For the Content (in Ale Gallons) you the firſt, 
ſecond, and third Inches of this-Tun,- ſuppoſing the 
Baſes Square. 

And if the ſaid Numbers be Divided by 359.05 the 
reſpective Quotients will 


Sorts the Content of the firſt, ſecond, 
Be C 


91.142 Cand third Inches of the Tun, when 
 C 51.747 2 its Baſes are Round. 


"Now by theſe Numbers the following Table is 
Compoſed for the Round Tun. Thus, 

Take the firſt Inch from the ſecond, the remain- 
der or difference is .603, which ſet down in the third 
Column, againſt the ſpace betwixt the firſt and ſe- 
cond Inches. In like manner take the ſecond Inch 
from the third, the remainder is .605, which place 
in the third Column under the other, then take .603 
from .605, there remains .o02 for the ſecond Dit- 
ference, which is always the ſame as in the fourth 
Column, this ſecond Difference added to the ſecond 
Number in the third Column,v:iz. .605, makes .607, 
and this added to the Content of the third Inch, v:z. 
91.747 makes 92.354 the Content of the fourth Inch, 
and fo by a continual addition of the ſecond Dif- 
ference to the firſt, and of their fum to the Inch laſt 
found, the Table is made, 


Depth 


UM 


Set. VITI. Of Inching of Tung. 
ah ap v.49 A Farſt | Second 
in [every Inch 
1Inches.| in Ale Gall.| Differ. | Differ. 
1 | 99.539. | 69; 
2 91.142 .bos 003 
; 3Z 914747 .607 »002 
, 4 92.354 .6og «00S 
5 92.963 js «202 
6 | 93-574 ag | 
7 94,187 615 +002 
8 94.802 617 002 
9 | STOP |. Gr | 
10 | 96.038 Gra 002 
| it | 96.659 | 'g,, | +002 
12 | 97.282 :1..* : 


Sun--1126.706--Content of the Tun. 


ſame 


In this Example we have made a Table for 
Round Tun, and the Operation would have been the 
for the Square Tun, had we taken the three firſt 
Inches of that in ſtead of theſe. 

Note, When we Inch a Tun by this Rule, we ſup- 
poſe it to be Regular, having all the qualifications 
expreſt in this Problem. But for as much as moſt 
Tuns have ſome irregularity or unevenneſs in their 
ſides, I ſhall here lay down a more Practical Rule 
for Inching of Tuns. 
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Problem II. 


There is a Tun whoſe Diameter at the bottom 
7s 108 Inches, the Diameter at the top 93, 
and the Iv 30, bow many Ale Gallons 
will this Tun contain upon every Inch of the 


depth ? 


- 


i reſolve this Queſtion, there muſt firſt be 
known the whole Content of the Tun, and 
alſo the Area of the mean Diameter in the middle of 
every 10 or 12 Inchesof the depth, and theſe may be 
thus found. 

Take (with the long Rule and Cane, or ſome 
other convenient Inſtrument) a Diameter in the 
riddle of every to Inches of the Tuns depth, and 
ſuppoſe in this Reap the firſt (at 5 Inches from 
the top) be 95.5, the ſecond (at 15 Inches from the 
top) 100.5, and the third 105.5, theſe I ſet down 
a$ in the following Table. 

. This done, we may conſider the Tun either as 
gy or Square, and firſt to Inch it as a Round 


un. 

Set the Gage-Point {ag) to 1 ; then againſt the 
ſeveral Diameters already found, you have their re- 
—_ Area's: So the Area will be 25.40, the 

28.31, the third 31.00, theſe I ſet down in 
the Table againſt their Diameters, and having added 
them together, the Sum is 84.53, this Multiplied by 
10 (or which is all one, remove the Prick one place 
towards the Right hand) the Product is 845.3, the 
whole Content of the Tun. 


Note, 


oo = =} 
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Note, Here the Diameters being taken in the mid- 
dle of every 10 Inches, there will be no uſe of Mul- 
tiplication or Diviſion in Inching the Tun, as there 
will be when the Diameters are taken in every Foot or 
half Foot, for here the Area's of the ſeveral Diameters 
do not only ſhew the mean Inch in the middle of 
every 10 Inches, but alſo the whole Conteat of thoſe 
10 Inches, if you remove the Prick but one place 


more towards the Right hand. Thus the mean Inch 
"of the laſt 1o Inches is 31.eo, but- if the Prick be 
removed as aboveſaid, it is 310, which is the Con- 
tent of the Tun at 10 Inches deep, I therefore re- 
duce the ſeveral Contents in the third Column into 
Barrels, Firkins and Gallons of Beer meaſure, and 
ſet them down in the fourth Column, theſe added 
together are 23 Barrels, 1 Firkin, 8 Gallons and 3 
tenths of a Gallon, which agrees with the Sum of - 
the Numbers in the third Column, 


Mean Di-| Mean A- 
Parts | ameters mn\rea's or |Content of eve- 
of the|the middle|Contentsof [ry 10 Inches 
Tuns |of every 10|every 10 |Beer Meaſure. 
depth. \Inch.of the'\Inch.of the 
 lTuns dep. \Tuns dep. | B. F. G. 


10 100.5 28.13 $3 "-ef] 
10 105.5 Zlovo f 8 2 4.0 
_ | 84.53 $3 21M 


By theſe Numbers thus found it will be eafie to 
make a Table which ſhall ſhew the quantity of Li- 
quor contain'd in the Tun at any depth, for which 
obſerve the following directions. 


1. Set 


. y 
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1. Set down the whole Content 
of the Tun in Barrels, Firkins, 
Gallons, and parts, in their re- 
ſpective Columns, and at the top 
of the firſt Column againſt the 
Content ſet o, and under it the- 
Tuns depth in Inches 1, 2; 3,4, 5, 
&9c. this done take the firſt mean 
Inches, viz. 25.4 and reduce it into 
Barrels, Firkins, and Gallons, Beer 
Meaſure, it makes © : 2:7: 4: 
ſet this upon a ſcroll of Paper, an 
Subtrad&t it continually from the 
whole Content 'till you come at the 
toth, Inch of the Tuns depth, which 
done, if you miſtake not, the re- 
mainder there will be 16 :1:6: 3. 

2. Take the ſecond mean Inch, 
viz. 28, 13, this being reduced as 
the former is © : 3 : 1.13, Sub- 
tract this continually from the laſt 
remainder, 'till you come at 20 
Inches deep, and there your remain- 
der will be 8, 2, 4- 

3. Take the third and laſt mean 
Inch and reduce and Subtract it as 
before, and iff your Work be right 
there will be no remainder at the 
laſt Inch or bottom of the Tun ; 
now the Table being made you 
may caſt away the FraCtions as uſe- 
leſs. The uſe of this Table is ob» 
vious to the -meaneſt Capacity, 
without any further explanation : ! 
For if you come to this Tun and 
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SeR.VIII. Of Inching of Tuns. 93 
find 2 Inches of the depth dry, the quantity of Li- 
quor then m the Tun 1822 B. oF. 2G. If 7 Inches 


be dry, there remain in the Tun but 18, 2, 1, ©e. 


Thus for Round Tuns. 

Now ſuppoſe the Tun laſt mentioned were Square, 
and the ſides at bottom and top equal to the Diame. 
ters of the laſt, and the depth the ſame, the Diame- 
ters or ſides in the middle of every xo Inches of the 
Tuns depth will be the ſame as in the-laſt, by which 
the ſeveral mean Inches, and alſo the whole Con- 
tents of every 1o Inches are found to be as in this 
Table. 


| Sides of |Mean A-[-., ? 
Parts |the Tun im|rea's or cg ms «X 
Tuns the middle Content of Beer Meaſure 

depth. \of every loſevery 10 


ets, "(hee | pp G 


| 

| 30 95.5 || 32-34 8 2 8.4 

' FO 100.5 35.81 #-3:.-6;x + 

| 10 105.5 39446 | 10 3 7.6 |. 
28-1 | 107.61 29 2 4x 


For, Set 282 upon B, to 95.5 the firſt Diameter 


| upon A, then againſt 95.5 upon B is 32.34. the firſt 


mean Inch, and after the ſame manner find the ſecond 
and third, ' which being reduced as in the laſt Exam- 
ple, 1 find the whole Content to be 1076.1 Ale Gal- 
lons (or which is the ſame thing) 29B. 2 F. 4.1G. 


this being done you may proceed to Inch this Tun by 


the _ directions which were given in the laſt Ex- 
an a 


Problem 
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Problem III. 


To Inch @ Tun whoſe Baſes are unlike, v1, 
the lower Circular, and the upper Ellipti 
cal, ſuppoſe the Diameter of the Circular 
Baſe be: 100 Inches, the Axis (or longeſt 
Diameter) of the Elliptical Baſe 100, and | 
the ſhorteſt go, the Tuns depth 20 


Inches. 


C Inch this Tun, I take (with the long Rule) 
| the croſs Diameters in the middle of every 4 
Inches of the Tuns depth : Thus at 2 Inches from 
the top I find the 1 Diameter 100, and the 
ſhorteſt 9d, in the middle of the next four Inches 
(which is 6 Inches from the top) thelongeſt Diameter 
1s 100, andthe ſhorteſt 91, and thus I find the reſt 
which. are as in this Table is expreſs'd: Now havi 
theſe Drameters, the Area or mean Inch in the mi 
_— every 4 Iriches of the Tuns depth may be thus 
oun 


Set 359.05 upon B, to the longeſt Diameter, viz. 
Ioo upon A: then againſt the ſhorter Diameter up- 
on B, is the Area 1n Ale Gallons; thus againſt 91 is 
25-34, the Area in the firſt 4 Inches, againſt 93 is 
25-88 the ſecond Area. In like manner againſt 95, 
you apt; he mag mean Inch: And fo of the 
others as in the Table, 


Depth, 


UMI 


EO A 


UMI 


Sea. VITL. Of Inching of Tun. 
Shor- 


95 


| S/ | Mean Inch|Content of every, 
S [Axis. | ter [in Ale Gal-|4 Inches of th 
> Diam|lons. |Tuns Depth. 
4 | 100 | g1 25.34 2 3 2.36 
4 j 300 | 93 | 25.88 2 3 4-52 
4 | Ioo | gs 26.47 2 3 6.88 
' 4 | 100 | 97 27.02 3 © 0.08 
4 | 100 | 99 | 27.57 3 © - 3.26 
20 | 132.28 | 14 2 7.12 


Now if the mean Inches be feverally Multiplied by 
4, and theſe Produdtsreduced into Barrels, Firking, 
and Gallons, Beer meaſure, they will give the Num- 
bers in the laſt Column, which added together are 
14 Barrels 2Firkins, 7 Gallons, and .12 parts of a 
Gallon. 

Set this down for the firſt Number of your Table, 
and then reduce the firſt mean Inch into Barrels, 
Firkins, and Gallons, and Subtract it 4 times from 
the whole Content-and remainders ; do the like with 


the other mean Inches, and fo complete the Table as 
in the laſt Example. 


Problem IV. 


To find the Drip or Fall of a Tun, and to 
make allowance for the ſame in. Inching 
the Tun. 


As for Inſtance. 
Dmit the Tun laſt mention'd were ſo plac'd, 


that when the bottom is but. juſt cover'd on 
one 


g6 Of Inching of Ties. Se&VIIL 


one ſide, the Liquor is 4 Inches deep on the fide op. 
poſite; How much mult be allow'd for the fall of 
this Tun. ; UA 

By the operation "+ the Area of the mean 
Diameter in the middle of the 4, laſt Inches (that is at 2 
Inches from the bottom) was found to be 27.57, this 
Multiplied by 4 is 110.28 Ale-Gallons, the half of 
this is 55.14, and ſo much may be allow'd for the fall 


of the Tun, I therefore reduce this 55.14 into Bar- | 
rels, Firkins, and Gallons Beer Meaſure, it gives | 


I : 2: 1.14: this taken from 14: 2 : 7.12 the 
Content of the Tun when'it ſtands level, there re- 
mains 13 Barrels; e Firkins, 5 Gallons, and .98 


parts : and ſo much will the Tun contain, when the 
fall is four Inches, I therefore ſet this at the top of | 
the. Table, then reducing the firſt mean Inch into 


Barrels, Firkins and Gallons, 'I 


Subtract it four times from the |_*]13|_2|5-98] 
whole Content, the remainder is | 112} 317.64 
Io : I : 3.62: Do the like with | 2|12| 3[0.3c 
ſecond, third and fourth mean | 3|11] 01.96 
Inches, and you find the remainder | 4 = 113.62 
at 16 Inches:dry to be 1 :2 : 1.14: 5 ol 214-74 
and ſo much it takes to cover the | 6} 8|';|5.8 
bottom as was before obſerved, 7| 8] ol6.98 
As for ſuch Tuns as are ſuppoſed | 8| | 118.10 
to be the Fruſtums of Spheroids, |— "135; 
Parabolick Conoids, Hyparabolick | ? p — 
Conoids, or Parabolick Spindles, I OE 1.9 ou 
ſhall give Rules for Gaging and |* 74 * fy 9 
rw, Pb es in the Appendix, [2]_41_211:2? 
where I ſhall alſo endeavour to ex- [13] 3] 31.20 
plain the nature of thoſe Figures [*4| 3] 01.18 
whence they are derived, - . 111.16 
q Io] 11 211,14 
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7 Ci 


- Problem V.* Figure 20. 


To Gagt a Copper and make allowance for the 
Crown; leta,b, c,d,e,a Honeſt 4 a Gp 
| ter whoſe Cantery is requir y 


1 Fo jade: ſeyeral! Diameters and Depth of 
the Copper, together with the. Altitude of . 
the Crown. 


Take a,ſmall; Cord or; Thread, hs one end faſt 
at 4, and extend the other to the oppoſite ſide. of 
.the Copper at,e, where!make it faſt; or, eauſe ſome 
_perſon to, hold it; very; ſtrait 3. this done, - ſet one end 
of the Inſt rumen if -jn the battom of the'Copperzat 6, 
- and: move it-tp..and.fro till - you find the neareſt di- 
ſtance to the Thread as at o, this diſtance b 9, is the 
.depth of the. Copper, ſuppoſe it be 44 Inches. 
i} Io like manner; ſet. the end of the Rule upon the 


; oft Crown at c,, and, take the neareſt - diſtance 


hread. 25 cv, ſuppoſe. it be 36 Inches, this 


) 
btract from. þ a. wat We Feqnainder 8,4 the Alty- 
of. Fa Grown. 4 


oo had, bd the Ne = the bottom of the 
a "0 the. Dj ape at the top, admit it he 


old 


JI thereof na "hang at aver b , by this means 


Now 


i” _— 
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Now to find the Content of the Copper from the 
z” Crown upwards, (that'y, the part 4'c.a the depth 
© c being 36 Inches, you may take a Diameter in the 
middte of every - 6 Inches' betwixt v and c, which 
- ſuppoſe to. be as in the ſecond Column. of, the fol- 
: ny Table, the Numbers in the third Column are 
: the reſpective Area it - Ale Gallens, fotmd by. the 
: Gage-Point as before; the our. on os ſhews the 
Content of every 6" Inches" ith Firkins ard 
- Gallons, Beer meaſure : Theſe addediogether are 29 
- Barrels, 3 Firkins, 2.3 Gallons, 
_ -And fomuch will the Copper contain after the 
Crown's cover'd. 
Now-if the Crown be taken for the Fraſtirn of a 
- Sphere, the Content (by the- third Problem of Sect. 
.. ON V will be found tobe 83/3 Galloft:” a 
Ba. the Content may be more readily found and 
near the truth : thus, 
Diameter 64, was found to"be-$6, the Area 
-to this Diameter is 20:6, - this Multiplied- by = the 


Crowns Altitude, v; e& $2. the Content 'df 
the Crown, tho Saad rom * Cs wo 
part or portion"hcs dnb, 
quantity of Liquor that it lg 'to {-—o rack the 
-=Crown ; taper v7 try got 'd'n b roay he 
- thus found, bs 1591.4, and bd is 86, theſe added 
together are 177-4, the half 89. Way may betty for 
- mean Diameter, the 'Arex to 
this Multiplied: by 8, the Altitiide, , Ther reg 
Content. | 
_ Now Subtract 82-4 (the Content of Wo 
from 175.2, the-remainder is 928, or 2: 2: $ 
| this "added to the* Content firſt found vn. 
| __ 3 : 2.5, ves 32:1: pda 
. whole Copper. 


QC” © 


Parts 


BY wo ©. ® & & =, & &» 


=> 
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Parts Content of eve 
of the| Diameter F.em- any 6 Inches in = 
depth. Fe. F. & 
6 I13.1 35.62 5 6.7 | 
6 109.2 4} 32.21 e.'-2:i.4.9 
6- 105.28: {' 20.86 $0: bolts. | 
6 101.36 | 28.61 | 4 3 0.6 
9 97-33 FOI. 4 I $5.2 
6 93.4 24.29 4 & 1.7 
z6 | Sum—— 2s 9. hy 
To cover the Crown 6.3: 328 |. 
Content Copp. <——. —3:z 1 = 1 


' The Content being thus found you may proceed 
to Inch the Copper by the ſame directions which were 
given for Inching of Tuns in the laſt Problem, 


Problem VL 


The Diameter of any Round or Side of any 
Square Maſh-Tun, being given, to find 
how many Gallons of Mault it will con- 
rain at one Inch deep. 


'F HE Corn Gallon (which is the meaſure we here 
account by ) is ſuppoſed to contain 272.25 
Cubick Inches. 

But Mr. Dary in his Complete Gager faith, that an 
indifferent ſort of Mault, and of an indifferent 
Grinding, whentliree Worts ſhall have paſſed through 
it, 1s more compact by about 8 ſixth part ; he _ 

2 ore 
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© fore concludes that 227 may be a proper Diviſor for 
Square Maſh-Tuns, and 288 for Round ones. 


1. For Round Maſh-Tuns. 


" The Diameter of that Circle whoſe Area is 227 is 
17, and this may be called the Gage-Point for Round 
Maſh-Tuns,” and to find.the Content of any ſuch : 

Set- 17 upon D, to 1 vpon C; then againſt any 
Diameter upon; D, -you have the Content in Gallons 
at one Inch deep: thus if the Diameter were 113, the 
Area or Content-at-one- Inch deep- would be 4.3 
that is, '5 Baſkdls and. 4 Gallons. 

2. For Square Maſh-Tuns. 

Tf a Maſh-Ton be Square or -Oblong, the Con- 
zent at one Inch deep may be thus found : Say, 

As 227 is to the Length, | 

So1s the Breadth to the Content, 


Example. 


Suppoſe the length 112 Inches;and the breadth 80, 
- how many Gallons will-this Tun-contain at one Inch 
. deep ?. Anſwer 39:4; For, :. 

Set 227 upon A, to 80 upon B I I12 
upon A, 1s 39.4 the Content upon B. 


# fb 
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Of Cask Gaging. 


Efore we can find the Content of a Cask, 
we muſt know the Dimenſions of it, 


VI. 
Bung Diameter, , 
The) Head Diameter, $ in Inches. 
Length, 


And when theſe are known, the form or ſhape of 
the Cask mult be conſidered, for although the Dia- 
meters {aboveſaid) and the length of one Cask may 
be equal to thoſe of another, yet one of theſe Casks 
may contain ſeveral Gallons more than the other, and 
therefore the Content of all Casks cannot be found 
by one and the ſame Rule. ; 

Now moſt Writers in Treating on this Subje.1. 
have taken it for granted, that every common Car 
(as Butts, Pipes, Hogſheads, Barrels and ſuch like) 
1s in the form of one of the Solids, v:7. 

1. The middle Fruſtum of a Spheroid. 

2. The middle Fruſtum of a Parab2alical Spindle. 

3. The middle Fruſtum of two Parabolical Co- 
noids, abutting upon one common Baſe, or 

4. The middle Fruſtum of two Cones abutting 
upon one common Baſe. 

They have not (as I remember) told us what they 
mean by all thoſe terms, but have laid down Rules 
for finding the Content of theſe Solids, and by theſe 

F'3 Rules' 


—O 


TO2 Of Cack Gaping. SCA TIX. 
Rebather ages the Content of any Cask may be 
As for inſtance, 

If the Dimenſions of a Cask be 


Bung @,.- 34 
Head © Diameter —J 24 Ftncer, 
Length—— — 48) 

By the Rules given by Mr. Dary, and others, the 
Content of this Cask is taken for 


. Ale Gall. 
a : Spheroid— <—— 128.71 
The middle Parabolical Spindle : \ 127.64 


is 
Fruſtum of 1 @ Parabolic. Conoids Q 11577 
-$ Cones — - 113.55 


Dy. Newton in his Coſmography ' page $1. gives a 
Rule by which the Content of this Fruſtam of a Pa- 
rabolical Spindle will be but 118.37, and according 
to others it ſhould be but 110 87 Gallons. 

But they all agree in giving true” Rules for the firſt 
and laſt of theſe Solids, viF- 


The middle Q a Spheroid, 
Fruſtum of { two Cones. 


And theſe may. both be repreſented by Figure 21. 
A Cask which is the middle Fruſtum of a Spheroid 
is ſhewn by the outermoſt Line 4,0,4,0,4, f,c,0,b,0,c,e,d, 
the two ſtraight Lines d, e,c, and d,Ff, c, are the 
Heads of the Cask, and the Curved Lines 4,0,4,0,9, 
and c,o,0.c, the Staves. 


I 
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-If a Cask (can) be in the form of the middle 
Fruſtum of two. Cones, it may be repreſented by 
the ſtraight Lines 4, , 4, u, d, andc, u, b, #, c, the 

eads d,e, c, and d,f,c, the Bung Diameter 4, b, and 
the Length e,F, are all the ſame in-both theſe Casks, 
and yet tis 'evident by the Figure it ſelf,- that one 
will contam more than the other, and by the Exam- 
ple above Cited the Difference is 15.16 Gallons, for 
the Spheroid Contains 128.71 Gallons, and the Fru- 
{tum of two Cones but 113:55. 

There are very few (if any) Casks whoſe Diameters 
and Length ; are equal to thoſe above named, that 
will contain, more than 128.71 Galions (the Con- 
tent of the Spheroid) nor leſs than 113.55 (the Con-- 
tent of the Fruſtum of two Cones) (o that all the 
varieties that -can happen will fall betwixt theſe two, 
and the Staves of any Cask differing from theſe 
will lie between the Lines d, o, a, and d, «, a, in 
Figure 21» 

. Naw. for the other two. Solids; viz. the middle 
Fruſtum of a Parabolical Spindle,- and the middle 
Fruſtum of two Parabolical Conoids ; according to 
the Authors above cited, the Content of the firit is 
127.64 Gallons, and the ſecond 115.77. 

Whether the Rules they have given for find- 
ing theſe Contents be true or falſe, I ſhall not 
here examine. 

But ſuppoling they are true, yet they do not 
anſwer to the various cafes that happen in common 
Practice, for in the Example above, the Content of 
a Cask taken, as the middle Fruſtum of a Parabo« 
lical Spindle is but 1.07 leſs than the Content of 
the Fruſtum of a Spheroid, and the Content of the 
Fruſtum of two Parabolical Conoids is but 2.22 
more than the Fruſtum of two Cones. 


F 4 Now 
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Now I preſame that no Man will pretend to di- 
ſtinguiſh- which Notion a Cask muſt be taken'in, 
whether as the Fruſtum of a Spheroid, or as the 
Fruſtum of #'Parabolical Spindle, "when the Con- 
| tents differ but one Gallon in 128. © © 903 
Moreover, here is almoſt 12'Gallons difference he- 
'twixt the Content of the Fruſtum of a Parabolical 
Spindle, and the Fruſtum of two Parabolical Co- 
noids : So that I may modeſtly affirm that there 
are many Casks whoſe Content cannot be found 
by any of theſe Rules; for it muſt be Erquted 
that a Cask whoſe Diameters and Length are equal 
to thoſe in this Example, may contain fore cer- 
tain quantity betwixt 127 Gallons, and-115, > 
As ſuppoſe 123, I ſay if this Cask wete to be 
Gaged by any of the Rules above cited; they will 
give the Content atleaſt 4 Gallons too much, or 7 
Gallons too little. ILY | 
| This premiſed, I come now to lay down ſome 
ſhort Rules by which the Content of any Cazk may 
be found very near the truth. tri! 0 


Problem. 


y e5;f1 ”s 


il 


SedtIX: Of Caik Gaging. 


Problem I. Figure 21, 


There is a Cak ſuppoſed to be the middle Frus 
ſium of a Spheroid , intercepted between 
iwo plains Parallel, cutting the Axis at 
Right Angles, let ab the Diameter at the 
Bung be 7.4 Inches, d c the Diameter at the 
Head 24, and the Length c | 48 Inches, 
How many Ale or Wine Gallons will this 
Cask contain ? 


Rule. 


O the Sum and half Sum of the Squares of 

the Bung and Head Diameters, add halt the dit- 
ference of the faid Squares, the Sum of theſe Mul- 
tiplied by the Length, and this Product divided 


1077 2 Quotes the $ Ale _ 
7 ; 882 forme ns Wine © Gallons: 
Example. 


Square of 4 b 34 is- 
Square of d c 24 is 


— 


Sum 1s « —— — 
Half Sum G _ —— $866 
Half the difference of the Squares is — 290 
SUIN is nn nrmnrmnmmns metrrgtnn nn nn = 2B 


F 5 Which 


_ | _ 
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Which Maultiplied by 48 (the Length of the Cask) 
gives 138624, this Divided by 1077 Quotes 128.71 
the Content in Ale Gallons. 
Or Divided by 882 the Quotient will be 157.17 
the Content in Wine Gallons. 


Note, the Common Rule for Gaging the Fruſtum . 


of a Spheroid, Þy ws twice the Square of the 

Bung, and the Square of the Head, &«.) is ſome- 
what a ſhorter way . than this: but this Rule being 
more agreeable to the Work in the following Pro- 
blem, TI have thought fit to inſert it here : the Rea- 
., der may uſe which he pleaſe. 


Problem IL 


Suppoſe a Cask (of the ſame Diameters, and 

" Length with the former) ſhall have its 
Staves betwixt the Bung and Head leſs 
Curved, ſo as to leave out about a third 
part of the ſpace between the Lines do a, 

H, (which repreſents the Spheroid) and d u a, 
as im Figure 22. How many Gallons will 
this Cask Contain? 


Rule. 


O the Sum of the Squares of the Bung and 

F. Head Diameters, add three tenth parts of the 

rence of the faid Squares, the Sum of theſe 

Multiplied by the Length, and the laſt Product Divi- 

ded by 1077, or —_— Content in Ale or 
Wine Gallons reſpectively. 


; Example; 


UMI 
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Example. The Dimenſions 4s above. 


Sum of the Squares i —— -m— 

- Half Sum is — — —— $66 
"= Difference of the Squares Multiplied 

Y 53 is 


| —— 
Sum of theſe i ne pre 


This Multiplied by 43, gives 133056, and this Di- 
vided by 1077 quotes 123.54 the Content in Ale 
Gallons, or by $882, the Quotient will -be x 50, g5 © 
the Content in Wine Gallons. 


| Problem IIE Figure 1 g. 


There is a Cark whoſe Staves, between the 
Bung and. Head , | have but little Carve- + 
ture, lying nearer to the ſtraight Line 
aud, than to the Curved Lmea 0d, 
what is the Content of this Caik in Ale or 
Wine Gallons ? 


Rule. 


O the Sum and half Sum of the Squares of - 
the Bung and Head Diameters, add one tenth 
of the Difference of the faid Squares, the Sum 
of theſe Multiplied by the Length, and this Product 
Divided as above directed, quotes the Content in Ale 
or Wine Gallons reſpectively. 


Example, 
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© .. Example. © (Dimenſions as above.) 


Sum.of the Square is —— ——_—_ 7 
Half Sum is ——— = - Y — $66 
| _ One tenth of the Difference 6&———— | 58 


Sum of theſe is 


Which Multiplied by 48, gives 127488, this Di- 
vided by 1077 the Quotient 1s 118.37, the Content 
in Ale Gallons; or by 882 quotes 144-54, the Con- 

_tentin Wine Gallons. - . : 


Problem 1V. Figure 21. 


To find the Content of a Cask in the form 

of the middle Fruſtum of two Cones abut- 
rig upon one commons Baſe (if any ſuch 
can be) it way be repreſented by the ſtraight 
Lines dua, aud: 


Rule: 


the Diameters themſelves, Multiply 


the remainder by the ay, <=ewryley this Pro- 
duct as in the laft, the tent will be the Con- 
gent in Ale or Wine Gallons, . 


Example, 


aw... — ——— — 
- 


Seat.IX. Of Cark Gaging. 109. 
Example. (Dimenſions as above.) 


Sum of the Square is 1732 
- Half Sum is - Meat © 
Suh of theſe is — 


Difference - of the Diameter is. 10, this 
Squared is 100, the half is —_— Io 


The Remainder is ——— 4} 


_ This Multiplied by 48, gives 122304, and this/Di- 
vided by 1077 quotes 113.55, the Content in Alc 
Gallons; or by 882 the Quotient will be 1389.66, 
age my in vie hwy LY ntl 

us it appears by the four Pro oregol 
if the Dimenſions of a Cask — 


CB Diameter 34 
pe? 


Head Diameter — 24 Pine 
Length-- — 4 


The Content in each variety is as followeth: 
Ale GalL | Diff. 


I. 228.71 | 5.17 

- 1+: JIL 123-54 1 5-17 

By Problem TL. 11897 | 4 
IV. 113-55 


And here it may be obſerved that the difference 
between the Content of the firſt and ſecond, is e- 
qual to the difference between the ſecond and third, 
and the difference between the third and fourth, is 
not above three Pints leſs than the other : fo ——_ 


—— 
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theſe Rules there is not ſo much room for error, as 
is by tle common Method which ſeveral Authors 
have preſcribed, for by their Rules the Content of 
this Cask in the ſecond Notion would be but one 
Gallon leſs than im the firſt, 'and the Content in the 
third Notion but little above two Gallons more than 
in the fourth, and fo the difference between the Se- 
cond and third: would be about 12 Gallons. 

It may yet be ſuppoſed (and muft be granted) 
that a Cask of theſe Diameters and Length, may 
contain ſome certain quantity between the Contents 
here found, as ſuppoſe 126, 121 or 116 Gallons, 

- "In. ſuch Caſes yon may proceed by the Rule al- 


given, "adding 1, 2, 3, 4, or 5 tenth parts of the 


er Lido the Squares, as your ent and the 
ſhape of the Cask ſhall direcd': and the like caution 
trutt be uſed in finding the mean Diameter, if 
you work by the Inſtrument. But when the diffe- 
rence of the Diameters of any Cask_ is but 4 or 5 
Inches, the four Rules aforegoing. { of indeed the 
three firſt of them) will anſwer all the varieties that 
can happen: as ſuppoſe the Dimenſions of a Cask be 


Bun Diameter ———— 2 
Head Diameter —— —-— 24 c Inches. 


— 


The Content in Wine Gallons will be faund to 
be as followeth; EN 


I have 


| 


UMI 


UMI 
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I have inſiſted the longer upon this buſineſs that 
I might prevent miſtakes, for we cannot be too 
exact, where a ſmall errour muſt needs be pre- 
judicial either to the King, or to the Merchant, eſpe- 
cially when the Duty upon Brandy is great. 


Problem V. 


The Dimenſion of any Cask being piven, to 
find the Content by the Par Loy \ 


O do this we muſt firſt find a mean Diameter, 

that is, ſuch a Diameter as ſhall reduce the - 

to a Cylinder, for which. purpoſe I have Cal- 

culated theſe three Tables, for the three firſt varie- 
ties of Casks abovementioned. 


om 
A Table for Equating the Diameters of; 
the middle Fruſtum of a Spheroid. 


JoI[1].213141-SI6Tg1 81.9] 


as 0.87 0,94 1.01 r.o8\r.x 5| 1,22/1,29 
| 


2[1.3611.43j1.50;1.57:1-64 1.71|1.758{r.85|1.92 1.99 
3,2.06 ol 3 2020|2.27,2.34 2.41/2.48 2.55 2.62/2.69 
2.383 2.90|2.97 


4 2.76 9713-04/3-II 3-18[3.25[3.32j3-39 
53.46}3.54 3.61|3.68 2.7513.82 3.8913.9614.03[4.10 
614.17[4-24/4.31/4.39}4-46[4-53/4-60] 467]4.74[4-31 
7/4-88[4.95}5.03[5.10]5.19]5.25(5.32| 5.3 915.46[5-53 
8 5-Go 5.68 $975 5.32 $.90 $.97 0 6.11 +18 -25 
918.3216.4 «47,655 .62 6,7016.7716.8416.9116.98 


rol7.0517.13/5-20,7.28[7;3 5:7.42/7.4919.5615.6417.71 


A 


—_ 
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_ "AZURE 
A Table for the Second Variety of Ca 


TJo].iT21-3141.5S161.71-8 7.9 
0.6210.68[0.74[0,81 0.8710.93.0.99/1.06|1.12|1.18 
I.24|1,30[1.3 1.43/1.49[1.55}1.62|1,68|1.74| 1.80 
r.86|1.93[1.9 2,05[2.T 213. I8[2.24|2.30[2.37|2.43| 
2.49|2.5 5|2.62 2468/2 +7 512.81]2.88[2.9413.01]3.07 
Jo L} $.2013.2613. $313-3913-4 3-5213.59(3-6513.72 


3-78 3.8 5[3-91[3-98/4.944.1114.1814.24]4.31 4937; 
L4d4S0$70.636704704.31]49 4.96,5.03 
10 5.1615.2315-30,5.36 $.4315-49]5-56|5.63/5-70 
£77|584]s9116-976,031610.1716.246,306.37 
2016-4416, 116.5 5716.6. 6416.71.6.77,6.83 6 90 6.9617-02 


| A Table fo the Third Variety of Casks. | | 


Joj.tr].21.31 41-SI 61-71 8-1.9 
0:5510.60[0.65]0.70 ces 0.8710.93!0.99|1.05 
3 
6 


—_ 


1,11]1.19]1.22[1.28[1.33[1.3 1.44/1.50/1.55 1.61 
1+6711.7 311.78]1.84|1.90[1.95 <7 big 2.18f 
2 
3 


= 


. pv 


2+e2412.30[2.3$[2.4112.4 bo $212.57{2-63|/2-69|2.75 
2.8112.87,2.9312.98:3.043.10i3 3.163 2113-27[3-33 


3-39/3-45[3-53[3-56 3-6213.68]3.73/3.80]3.8513.91 
3.9714.0214.08]4.14'4.20[4.2614-3214.33[4.4414.50] - 
$14.56|4.62]4.68|4.7 4/4-8014.86|4.92/4.98[5.0415.10o] 
$.16j5.2245.28 $3515.44 $.4715-5315-$915.6515.71 
lo loVſ.77i5-63 5.89 15.9616.02 6.0816,14 6,20(6,2616.3 2 


Www Q&6jaeÞ+ 


Now 
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Sea.IX; Of Cak Gaging: 113 

Now by theſe Tables the mean Diameter of any 
Cask is thus found. TEE 

' Subtract the Head Diameter from the Bung Dia- 
meter, then ſeek the difference in the Table, taking 
the whole Inches in the firſt Column, and the length 
(if any be) at the Head, in the Angle of meeti 
you have a Number, which being pr to the Hea 
Diameter, gives the mean Diameter ſought. 


Example. 


Let the Dimenſions be as in the firſt Problem of 
this Section, the difierence of the Diameters is 10. 
In the Table for a Spheroid, againſt ro on the fide, 
and under o, I find 7.05, this added to the Head 
Diameter (vz7. 24) the Sum is 31.05, the mean Dia- 
meter ſought. - 

This being obtained, the Content of any Cask 
may bridktnnd the Inſtrument'at one Operation, 
for which the Pro 2 

As-the'Gage-Pointis to the Catks length, 

$0 is the mean Diameter to the Content. 


Example. 
The length 48, and the mean Diameter 31.05, 
"UE | 


Set the Gage-Point for Ale Gallons to 48 upon C, 
then againſt 31.05 upon D, is 128.71 the Content in 
Ale Gallons, which is the ſame as was found by the 
firſt Problem of this Section, 

Note, The three -Tables above are expreſſed in 
three Scales, and placed upon one fide of the Rule 
againſt the Line of Inches, by which the mean Diame- 
ter of any Cask may be readily found. 


To 


——— 
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To find the Ullage of a Cask. 


Problem VI. 


Let Figure 21. repreſent a Cask poſited with 
its Axis e f, Parallel to the Horizon, in 
part empty the Surface of the Liquor cat- 
ring the Bung Diameter in S, ſuppoſe the 
whole Content 128.71 Gallens,.' the Bung 
Diameter a b 34 Inches, the wet 'part sb 
26, the dry part Sa 8; How many Gallon 
are contained in the Cask.? and how many 
will it require to fill it full, 


OR. reſolving this, and ſuch like Queſtions, there 
is a Line of Segments ian-the Rule /with-a Line 

of Numbers to: Ohle:> againſt it, and upon theſe Lines 
the proportion-18: 1 worn Ong: cr; 579 ; 

1. As the Bung Diameter upon the Numbers, is 
to Ioo upon the Segments, 

So is the wet or dry parts on the Numbers, to a 
fourth Number'on the Segments.  _ 

2. As 100 upon B, is to the Casks whole Con- 
tent upon A, } 
- F$o- is the fourth Number laſt found to the 
Anſwer. ; 


Example. 
I- Set 34 the Bung Diameter on the Numbers, 
to 100 on the ts, then againſt $ the dry 
Inches on the Numbers is-16 on the Segments. 


2. Set 


UI 


— - > wc cc > £-A 
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2. "Set 100 upon B, to 128.71 the Casks whole 
Content upon A, then againſt 16 upon B, you have 
20.6 upon A, and ſo many Gallons it will take to 
fill up the Cask, this Subtracted from 128.71, the 
whole Content, there reſts 108.11 the quantity of 
Liquor in the Cask 3 which may otherwiſe be found 
thus, having ſet 34 the Bung Diameter to 100 on 
the Segments, againſt 26 the wet Inches on the Num- 
bers, you have 84 on the Segments. 


Then, 


As toouponB, is to 128.71 upon A, 

Sos 84 upon B, to 108.11 upon A: 

_ being the ſame as belies is a proof of the 
or 

Note, The Line of Segments on this Rule is made 
for Spheroid, and is therefore more exact for all 

ing Casks than the Tables of Segments, which 
ze proper only for a Cylinder. 

The following Tables ſhew the Ullage of two ſe- 
veral Cazks to every Quart or half Gallons, © the 
were made by drawing out the Liquor by an ex 
Wine Quart, and the dry Inches taken by an Inſtru- 
ment proper for that purpoſe. 


|; JEL _ 


=y 


—— 


" 


_ 


half Gallon, the 


_ 


e ing e ro or 
[ once geo et Tchr, the Hung Diameter 2945, the Head 
Diameter 25, and the Content 100 Wine G 1 | A 
'Dry . (Gallons] | . Dry JGallons | Dry {Gallons 
4 and and and 
[nches. [Quarts, Inches. {Quarts. Inches |Quarts, 
0.71 I 6,19Þ13.. 2 Jo.98| 32 2» 
, 1-10 2 6,33j14 © Ilogt33 © 
1.40 2l 6.48]14 - 2 yy 120133. 2 
1.62| I o} 6.62115 ,© I1,31]134 <c 
1.82] 1 I 6.76]1s5 2 I1.42134 2 
2,001 I 2 6.90416 (+) 11:53135$S © 
2.16 1 3 7.04116 2 11.64] 2 
2.30 2 © 7.18117 ©} Tl.75136 © 
2+44| 2 p 7-32}17. 2 11.86436 2 
2.571 2 2 7.46718 O T1.97137 © 
2.69] 2 3 7.60118 2 I2,056137 2 
2.80] 3 ec 7.F3119 © I2.19}z38 © 
2-91] a , 7-87] 19 2 I2.30]38 2 
3.01; 3 2 6.00;20' © 1 12.41j;39 © 
3-11] 3 + 3 8.14]20 2 I2.52139 2 
3.20] 4 © 8.26]21 © 1I2.63]49 © 
: 3:30] 4 1 8.39]21 2 12.74\/49 2 
3-39] & 2 $.521j22 -: 6 12.85141.- © 
3-48] 4 3 8.65|22: e|. .. | 12.96/41 2 
3-57] 5 © 8.77123 © | 13.09]142 © 
 —— an_—_ |, I—_ —_—_ i 
3-65} $ 1 8.90]23- 2 I3ciSilgn 5 
3-73] $ 2 9.02124 © I3.25j43 c 
3.81] F 3 9-lq}24 2 13-391j43 2? 
3.59] 6 cC 9.26125 © 13.49144 C 
4-05] 6 2 9.38] 25 2 13.60[44 A þ 
4-21] 7 © 9.50426 © 13.70;45s C 
44370 7 2 9.62126 2}- I3.8114sS - 
4.53| s8 © 9.73127 © © l13.92146 c 
4.69| 8 ;| 9.85|27 2 | I4.02]46 7 
4-841 9 © 9.96128 © 14-12;47 © 
4-99] 9 2 Io.o8|28 2 14-23147 - 
$.IS}IO Oo Io.19129 © 14+-33143 ( 
* ; $-30,10 2 10.3129 .2 1444143 z 
$-45}1IT c 10.42439 © 14 $4449 Cc 
$.60]t1 2 lo.g4130 2 14.65149 7 
$.75$112 © 10.651}31 hi I4.75]150 C 
$.90 12 2 10476) 31 {| 
| 604 13 © 10.87132 -© | | 
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| A Table heving the Ullage of a Cizk 


to every half Gallon, the Length of 
the Cask is 30-8 Inches the Bung Dia- 
meter 25:6, the Head Diameter 22.6, 
and the Content '64 Wine Gallons. 


| 


| Dry |Gall. 
and 
Inch. {Quar.| 
I. ..4 
I.25]'r o 
I 60] I 2 
1.91] 2 of 
2.19} 2; 2 
;2-40|,;3; ©|' 
2.63] 3 2+ 
2.85] 4 a 
3-07] 4 2 
3.25] 5 © 
3+49] 5 2 
2.69l 6 e 
3-39 6 2 
4.08] 7 © 
4427] 7 2 
4446] 8 © 
4.65] 8 2: 
4.84] 9 © 
5.03] 9 2 
£,23}10 © 
5.40[10 2 
5.53111 © 


Dry 
FÞnch. 


6.12[12 2 


| 6.13113, 0 


6.48]13 x 


; 6.66|14.0 | 
BY gt: 14: 24. 


7-01] 
7-19]15 
7.36]16 
| 7-54[36 
| 7-7 1117 

7-89] 17 
8.06| 18 
$.24| 18 
8.41119 
8.538|19 
8.75120 
8.92|20 
9,0912T 
9.26|21 


OHIO pWOoOvioOocvwoty loOnpo Þ 


OO ——— 


9043: 22 


Quar-} 
5.76]ir 2. 
' Eg:94ji2 off 


Dry |Gall. 


_— 
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The Casks by which theſe Tables were made, 
were a Brandy Puntion, and” a Brandy Hogſhead, 
both from Bourdeaux :- the Tables will ſerve indif- 
ferently for all ſuch Cazks, whoſe Diameters Length, 
and Content are the ſame with theſe, and. are fo 
lain that there needs no Example to ſhew their uſe; 
Me againdt the &ry Inches you: the Gallons and 
Quarts that the Cazk wants of being full, and if the 
Bung Diameter be more than half dry, enter the Ta. 
ble with the wet Inches inſtead of the dry, it ſhews 
the quantity of Loquor in the Cask : Theſe Table 
may by proportion be cenyerted into Lines, and put 
upon a Rule, - as they have ſometimes- been by 
oe Iſaac Carver, who 1s a very accurate Man at all 


uch Operations. |. DER: | 
By what hath ren aerady had 'tis eafie (I pre- 
ſame) to find the of a Cask whoſe Axis is 
poſited Parallel to the Horizon : but left this Tra 
ſhould be imperfect, I ſhall here infert a 


thought 
Table of the Segments of a Circle, and alſo ſhew 


Af 4 


PF 


ESTSESSTED: 


_ 
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— 


ads. as. 


A Table of the Segments 'of a Circle 
whoſe Area is Unity, the Diameter 
(viz. 1.128378) being divided into 100 
equal parts. 


7Segm. | [75]Segm. 


.oo17|. 


198 


_ i195 


99 


97 
96 


9983 
+9952 
«9913 
9866 


9813 


94 


9755 


28 
29 


+2292 


Zo +2523 


V\Segm.| |/-3)\Segm. 
26 +2066 
27 «2178 


74 
73 
72 
71 


70 


+7934 
$7822 
«7708 
#7477 


»G40 
vs bs thn 


31 
}> 


+2759 
.2878 


7350 
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The Conftrufticn of the Table of Seg- 
| . '. ments. of , a Crete. 9173 


- YN 
PO ing 4 # & pl 
n A >. 4 
RB . il 
__— A 2 
F k ; k tC 


'B 3. 


- In the Fipur 
tiorcom 


CY 4&4 A” 3 woes 


- FD og” 5D OD $$ 


»* OÞ 


. 
* 


Se&.IX. of the Table of Segments. 12T 


Example. 


Let it be required to. find the Area of the Seg- 
ment FE I) G, whoſe verſed Sine GE is .4.. 


| 
I. To find the Area of the Seftor. 
In order to which we muſt firſt know. the quzn- 


tity of the Angle at the Center, and that is thus 


diſcovered. | 

Seek the Complement of the verſed Sine in the 
Table of Natural Sines, the Degrees and Decimal - 
parts (or minutes) thereunto belonging are the Co-fine 
of half the Angle at the Center. 

Thus BE 1—GE 4 =BG.s&, this found in 
the Table of Natural Sines gives 36 Degrees and 
87 Minutes, the Angle A BF, its Complement is 
534. 13'. the Arch F E, which doubled. is 106 4. 
26*. the Arch. of the Sector FED, that is, the 
quantity of the Angle at- the Centers. 

Now to find the length of any number of De. 
grees, (that is the length of any Arch) of this Circle. 


Say, ; . 

As 360 the Degrees in the whole Circle, . to 
62831852 the length of the whole Circumference ; 
$0 is 1, t0.01745329 the length of one De- 


Naa this is a common and fixed Multiplicator far 
any Number of Degrees, ſo the Degrees in the Arch 
FE, viz. 53-13, being Multipled by .01745329 
gives .92727787 the length of the Arch FE, that 
1, «a hi of the Sector BFE D, which was re» 
quired, . 


G 2+ To 
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2. To find the Area of the Triaugte B F D. 


"The Diameter being 2, I ſay halfthe Naturat Sine 
of the Anple at the Center, when thefaid-Angle does 
not ex 92d. when it does, then half the Natural 
Sine of its Complement to 180, is equalto* the Area 
.of the Triangle in the Sector. 

Thus in the'Sector BFED, the Angle at the Qan- 
ter is 106.26 its Complement to 180.15 73.74, whoſe 
-Natural Sine by the Table is .96 the half of this 1s.4$ 
the Area of the Triangle B F D which was required. 

[The truth of which-doth thus appear, BF is r. 
BG 1is6 ergoGFis.8 for BFq—BGq =FGq 

{by 47.1 of Euclid.) 
But F G $8 Multiplied by B G ,6 gives .48 the 
.Area of the Triangle B F Das before, Then 


" From'the*Area of the Sector BF ED—.92727787 
Take the Area of the Triangle B F D—.48000009 


a ap FED - omar... $ 44727787 

"Bit ſeeing in all Tables Thewing the Areas of the 
Segments of a Circle it is ſuppoſed the Area of the 
whole Circle is Unity, the foregoing Table was made 
:by this proportion . 

As the Area of that Circle whefſe Diameter is 2, v:z. 
3.1415926, is to the Segment of any part of that 
Biameter : 

So is 1, (the ſuppoſed Area of another Circle) to 
the Segment of the like part of its Diameter. Thus 
£ _— 3.1415926, is to .4472778 the Segment laſt 
108 
'=So 1 t0.14237, the Segment anſwering to the 
-Feried Sine 20 in the Table, For 


SeR.IX; of the Table of Segments. 122 
For as the verſed Sine of the firſt Segment, viz. 
GE was .4 that is * of the Radius BE: 
$o 20 the verſed Sine. of this laſt Segment is = 
of the Radius of the Table. : 


The Uſe of the Table of Segments 


Is to find the Wlage or Quantity of Liquor re- 
maining in a Cask, whoſe Axis is poſited Parallel to 
the Horizon, the Surface of the Liquor cutting the 
Heads of the Cask, and for this the Rule is; 

To the wet or dry Inches of the Bung Diameter 
add a competent number of Cyphers, then divide it 
by the whole Diameter, the Quotient found in the 
Table under the Title VS gives a Segment, which 
Multiplied by the whole Content of the Cask, the 
Product. ſhews the quantity of Liquor in the Cask, 
if the dividend were the wet Inches, or the Ullage 
if it were the dry. | 


Example. 


Let there be a Cask in the form of a Cylinder, 
whoſe Bung Diameter is 33 Inches,- the dry part 12, 
and the Content of the Cask 108 Gallons, how many 


Gallons are wanting to fill up the Cask ? 


12 divided by 33 quotes .36, which found. in the 
Table under V $ gives .2341, this Segment Multi- 
plied by 108 (the ' whole Content of the Cask) the 
Product is 35, and ſo many Gallons the Cask wants 
of being full. ' 

Note, If a Cask be in theform of a Cylinder, or 
near that Figure, the Table will give the Ullage more 
exactly than the Linie of Segments on the Rule: 
vut if the Bung Diameter be much greater than the 
Head Diameter, the Line of Segments 1s truer than 
the Table. G 2 Problem 


— 
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Problem VI. Figure 23. 


There is a Cask ſuppoſed to be the middle 
Fruſfum of a Spheroid, ſtanding upon one 
Head, with its Axis Perpendicular to the 
Horizon, the Dimenſions 


CE HLength ——— 5243 
are {4 BBun Dameter Fc Frcs 
CD Head Diameter-— Y 16 
To Calculate any Diameter betwixt the Bung 
and Head (ſuppoſe S$ V) and by ſuch” Diameter to 
.find the quantity of Liquor in the Cask when part 
xvempty. 


a, To find the Diameter the Rule is, - 


From the Square of the Bung Diameter (A. B) 
Subtract the Square of the Head Diameter (CD) 
and Divide the Square-Root of the remainder by 
half the Casks length; (E O) then Multiply this 
Quotient by the Number of Inches, that the Dia- 
meter ſought is diſtant from the Bung, and call this 
Product your Subducend. Laftly, from the Square 
of the Bung Diameter, Subtract the Square of your 
Subducend, the Square-Root of the remainder is the 
-Diameter ſought. 


Example. 
Let it be required to find the Diameter SV, which 


1s ſuppoſed to be 6 Inches diſtant from A B the Bung 
Diameter. The 
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p Bung Diameter is -—— 400 
The Square of the? Head Diameter CES 


— — —— 


The remainder is ———— — 144 


Whoſe Squarz-Root 1s 12, this Divided by half 
the Casks Length, viZ. 12, the Quotient 1s 1, this 
Multiplied by 5, gives 6 for the Subducend. 


| Square of the Bung Dia'neter ———— — 400 
Square of the Subducend ———— <oonnm——— 36 


Taere remains 


364 


Which is the Square of the Diameter S V, its 
$quire-Root is 19 07878 the Diameter it ſelf, but 
the Square of it i8 ſufficient for our purpoſe-- 


2. To find the Quaytity of Liquor in the Cask. 


Having found the Square of S V, the Diameter 
of the Liquors Surface, th: quantity of Liquor is 
eaſily attained : 

For by the Rule laid down in the firſt Problem of 
this Section, the whole Content of the Cask will be 
found to be 23.532 Ale Gallons, the half of this is 
11.766, for the Content of the lower half, AntB, 
and by the Rule now cited, the Content of the part 
AS VB will be found to be 6.484 Gallons, 


126 Of Cask Gaging, Set IX. 


For the Square of AB ig —— —— =—— 4oo 


The Square of S V is — 364 
Sam 1s — _—_—_—_— 
Half Sum 1s = —o— 332 


Half the difference of the Square i— ——- 8 
Sum of theſe is 


ns es, 


worms — =—_— 


This Multiplied by o g, v:z. 6, gives 6984, a»d 
this Divided by 1077 quotes 6-484, the Content of 
the part ASVB, as aboveſaid; now this added to 
the Content of the lower half, v:7. 11.766 , pives 
18.25, and ſo many Gallons are in the Cask, if this 
be taken from 23-532, the whole Content, there 
reſts 5.232, and fo many Gallons are required to fill 
up the Cask, for this 5.282 Gallons, is the Content 
of the part SCD V. : 

If the Cask were leſs than half full, the Ulſage 

ight be found by the ſame method, and that Sub- 
; from the whole Content leaves the quantity 
of Liquor in the Gask. 


SE CT:. X. 
Of Gaging of Werts ws open Veſſels; 


"IOR this purpoſe there are two Lines placed on 
the under fide of the two Sliding Pieces of 


the ſhort Rule, which being ſo plain and ob- 

vious as not to need any Deſcription, I ſhall 
proceed to ſhew - their-Ulſe, which is to find how 
many Ale Gallons, .and Hundred parts of a Gallon, 
any ſmall Tub or ſuch like open Veſſel (irom 12 to 
36 Inches Diameter) will contain at one Inch deep, to 
perform which, obſerve the following DireCtions. +, 
i -4 Let the Sliding Piece CD, be pin'd fait at the 
towards the Right-Hand, then holding the Rute 
Parallel, draw out the other Sliding Piece 'till the two 
ends tauchany two oppoſite fides of the Tub or Veſſel, 
this done look what diviſions (both upon the Line of 
Gallons and .Line.of Inches upon the Sliding Pieco) 
are cut by the end of the Rule, for that point doth 
ſhew the Diameter of the Tub in Inches and tenth 
parts upon one Line, and upon the other how many 
Gallons and Hundred parts it will contain at one Inci1 


deep. - 
* Thus when the end of the Rule cuts 13.4 on the 
Line of Inches, it will alſo cut o Gallons 5 tenths on 
the Line of Gallons; in like manner, when it cuts 24 
on the Inch Line it will at the ſame tine cut 1.23 
on the Line of Gallons; that is, 1 Gallon and 
.23 Hundred parts, and fo much will a Tub of 21 
Inches Diameter contain at one Inch deep. And thus 
you may draw out this Piece to 24 Inches and an halt, 
G 4 and 
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and then the end of the Rule will cut 1.673 on the 
ln gee rl__ rao 

Now if the Diameter of the Tub be more than 
24.5, pin this Piece at 24.5, and then draw out the 
other Sliding Piece at the other end, where you will 
find that when the end of the Rule cuts 30. Inches, 
it will alſo cut 2.51 Gallons, and thus you may draw 
out this Piece to 36 Inches, where you will find 3 Gal- 
fons, 6 tenths and more: Note, In all theſe cafes 'tis 
the Area only which is ſought, the Inches do alfo 
ſhew the Diameter, but this is to make the other 
more plain. : 

Now the Tubs or Veſſels which Victualers do com- 
monly make ufe of in cooling their Worts, and 
working their Ale, are either Cylindrical or Conical, 
and in either of theſe the Baſes are Circular or Ellip. 
tical. 


Firſt of ſuch as are Cylinders or near that form. 


If the Baſes of a Cylindrical Tub be Circular, the 
Rule doth ſhew the Area or Content at one Inch 
deep by inſpeAion, (as above) this *Multiplied by 
the depth of the Liquor gives the Content. 


For Inſtance. 


Admit I come to a Tub, and (by the Rule) find 
the Area to be 1 Gallon 4 tenths, and the depth of 
the Wort 7 Inches and an half; 


Myttiply 
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Maltiply the Area ——— —_—_ T4 

by the depth, v7. =——— _— 7.5 

. 99. 

The Product 1s CESS 

That is, To Gallons and an half, the Content 
fought. 3 


But this Content may be found without the Pen, 
for having the Area and the depth, you may Multiply 
the one by the other, by the Ruſte : Thus, 

Set 1 upon B, to 1.4 the Area upon A; then a- 
gainſt 9.5'the depth upon B, you have 10.5 upon A, 
the Content as'before. {0 

If the Veſſel be Elliptical, take the Croſs Diame- 
ters in the middle of the depth, as ſuppoſe the longeft 
Diameter is 60 Inches, and the ſhorteſt 40 ; Say, 

As 359 is to'one of the Diameters, 

$0 is the other Diameter to the Area or Content. 

And by this Proportioh on the Lines A and B the 
Area of the Ellipfis above mentioned will be found 
to be 6.68 : For, 

As 359 upon Bisto 4o upon A, 

$0 is 60-uponB to 6.68 upon A. 

This is the true way of finding the Area of an El- 
ſipſis. But in fmall Elliptical Tubs you may find the 
Area with lefs trouble : 


Th19s, 


Find (by drawing out the Rule) the Area of the 
longeſt Diameter, and in like manner the Area of 
the ſhorteſt Diameter, half the Sum of theſe two 
is the- Area ſought, 


G 5 For 
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For Inſt ance. 


. » Suppoſethe Area of the longeſt Diameter be—3.62 
\And the Area of the ſhorteſt —2.57 
The Sum ig ————— ———6.13 

\ The half is — 


__ TheAraa pb -* which is very near the truth, 
for if you W by the former Rule, you will find 
the trae'Area'to be but 3.008. 


. Secondly for Conical Veſſels. 


When the Diameters at top and bottom differ 
mot above 4 Inches, you may find the Area in the 
middle of the depth by drawing out the Rule as above 
directed, and this Area thus fougd is very near a true 
mean for the whok Tub.  . 


Example. 


Let the Dinmeter at the bottom of a Conical Tub 
be 24 Inches, and the Diameter at the Top 28 Inches, 
in the tniddle of the depth of this Tub you will find 
(by the Rule) the Diameter 26 Inches, and the Area 
1:83 Gallons, ; br 
.. And for ſach Conical Tubs /or Tuns) whoſe Dia- 
meters are above 36 Inches, if they be near a Cylinder 
one mean Inch will be ſufficient. 

But for ſuch as are much Conical and great, you 
may find the whole Content by Problem V. Sect. VII. 
And if you defireto Inch: any fuch Tun, obſerve the 


directionsin Problem I. Sect, VIII 


There 


.SeR.X. .2. Open Veſſels... I 7T 
7: There are yet another ſort of Veſſels which Vidtua- 
-lersdo frequently uſe to work their Ale-in, and theſe 
are part of a_ But or Pipe ſet upon 'one Head, the 
other being cut off. 7 
. The whole Content of theſe may be found by 
Problem. VIL Section IK. And how to Inch ſuch 
Veſſels ſhall be:ſhewn in the Appendix. 

1 have obſerved in ſeveral: places they Cool their 
Worts' in Braſs-Pans: whoſe Diameter 1s about 3o 
Inches, and depth 10 or 12 Inches, but theſe are com- 
nm deeper in the middle by an Inch or two than at 
the fide. 

In fuch Veſſels as theſe if = take (with the Rule) 
the Area of the Liquors Surface, and Multiply it by 
the depth taken within 3 or 4 Inches of the fide, 
the 'Product: will be: the ' Content' very near . the 


th; | 

And for: Round Bowls which are like the. Seg- 
ment of a Globe, if you Multiply the Area of the 
Liquors Surface by half the depth, it gives the Con- 
tent near enough in Practice : But # ſuch Caſes as 
theſe, .Experience will be your beft Tytor. 

But that-I may not be.wanting to .the meaneſt 
Capacities; I have here inſerted a very uſeful Table, 
ſhewing the Area's. of: Circles and Contents of Cylin- 
dersin Ale Gallons, to all Diameters in Inches and- 
tenths, from 12 to 156 Inches Diameter, and at any 
depth whatſoever, 


The Table explained. 


The two firſt Pages (and ſo every two next ſuc- 
ceeding) contains 1o Columns, in the firſt of which 
you have the Diameters of Circtes, beginning at 12, 
and continued. down (in the firlt Column of each 
Fit-hand Page) in Inches avd tenths to 144 my 

c 
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The other 9 Columns are \Numberod at- the: top 
I, 2, 3» 4 5 6, 7, 8,9. in the firſt ye 
have: the Area's: of Cirdles at one Inch deep, to the 
ten thouſandth part of an'Ale Gallon. 

In the next Calumn'under 2, is the Content of 2 
Inches . deep, - under/3 you have the Content at 
Inches deep, in the next at 4 Inches: deep-z 'in'' 
manner under 5, He Sinded-ot-vorkes: deep, 
7 nds to 5 Inches deepy/in tho laft Cokumn un- 


vn The Uſes of this Table are, 


1. To find the _—_ of auy Circle, vhe 
ovary baing given. 


And this adothbe tifuation, for/in the Column 
under 1,you have the Area to any Diameter from 12 to 

144 : thus againſt this Diameter -43 in th. firſt Co- 
lomn you have 5.1496 in the next Column, which is 
the Area ſought, the like for any other. 


2. To find the Content of any Cylindrical Tus, the 
Diameter and'depth being given. 


Toeffect this obſerve, when the depth 1s whole 
Inches only, and lefs thari 1©, you have the anſwer at 
onge by inſpection, for 2painſt the Diameter, and un- 
der the! _ is the Content ſought. 


Example. 


Let the Diameter af a Cylindrical Tun be 58.5 In: 
ches,and the depth 6 Inches : What is the Content? 


Seek 58 in the firft Column, and in the fifth Line 
—_— againſt 5 tenths, and under 6 {the depth) 


you 


UMI 


v»# = ww 2 


Set: X. of the Table of Cylinders, 143 
you will find 57.19, which is the Content ſought. 

In like manner inthe ſame Line under 7, you have 
66.72, the Content at 7 Inches deep. 

Note, Tf this Tun were 70 Inches deep the ſame 
Number, vx. 66.72 gives the Content, removing 
the prick one place towards the right Hand, and then 
it —_— 667.2 —_— Guat 
' ' And if the depth were but 7 tenth'(parts of an 

' muſt remove the prick one place towards the left 
nd, -and then it will be 6.672. _ 

Hence 'tis evident this Table being made to 9 In- 
ches deep, will ſhew the Content at any other depth 
whatſoever. 


—_ Example. 


There 3s a Tim tn the form of a Cylinder, the Dia- 
meter is 61 Inches, and the depth 35.6 Inches : 
What is the Content ? ? 


F 
Find 61 in the firſt Column, and in the Line a- 
gainſt it, under 3 you have, 31.09, which by re- 
moving the prick is 310.9 the Content of 30 Inches 
deep, fet this down asm the Margin. 


Again, 


In the ſame Line (againſt 61, and) under 5 is 
51.31, ſet this down under the former, then for the 
6 tenths take the Number under 6, (+v:3.62.18) and 
removing the prick one place towards the left 
Hand ft it under the other, theſe being added to- 


gether : 
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30 =—310.9 


The Sum 1$——— _= 368.928 


which is the Content ſought : and after: the fame 
manner-you may find that a Tun 'of 61 Inches .Dia- 
meter, and 28.5 Inches deep will contain 295.38 
Gallons: See the Work: 


TABLE 


OF THE 


: Artga's of Cie ia! 
And Contents of 


CYLINDERS 


I N 
ALE GALLONS 


To all Diameters (in Inches and 
Tenths) from twelve Inches to one 
hundred fifry and ſix. | 


Ls 


le of 
*Y 
A 


end Contents of Cylinders, 8c: 137 
a DE Þ TH. 7} 
E443» 8. 1 9 

3.01 | 241-1 3281 2,21 3.61 
2.04 2.44 2.85 3.26 3.67 
2.07 2.49 2.90 3.31 3-73 
2.11 2453 2.95 3437 3-79 
|__2.-14 | 2.57 | 3-00 Je43 3.86 

2.18 2.61 3.07} 348 3.92 
2.21 2.65 3-10 3.54 3.98 
2.24 2.69 | 3-14 3.59 4.94 
2,28 2073 3.19 3-65 4.10 
1 2032 278 kT 371 4.17 
2935 282 | 3.30 | 3-77 4.24 
2.39 2.87 335 3.82 4.30 
2.43 2.91 3-39 3-88 4.36 
2.46 4 95 3.44 | 3-94 | 448 
_2.50 _ 3-50 4.00} 4:50 
3-53 4 04 3-55 | 4-96 4.56 
2.58 3.09 3.61 4.12 4.63 
2.61 Zel3 3.65 | 4.18 4.70 
2.65 3.18 3.71 4.24 | 4.77 
2.69 | 33 | 3-77 | 430 484 
2673 3-27 "* 74 | 4436 4.91 
2.76 3-32 3.87 4.42 4.98 
2.81 3-37 3-93 4.49 5.05 
2.84 3e41 3-98 4.55 5.12 
2.88 3-46 | _ 4.04 4.62 5.19 
2.93 | 3-51 4.10 4.68 5.26 
2.96 3.56 4.15 4.74 5.34 
3.01 3.61 4.21 4.81 5.41 
2.05 3066 4.37 4.88 $.49 
3. 3-71'| 433] 4941 5.56 
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Diam. in DEPT HU. 
Inches [7 O22 4 
I5.0 0.6266 | 1,25 1,88 2.50 
x 0.6350 Io27 1,91 2.54 
52 0.6435 1.29 1.93 2.57 
3 0.6520 1.30 1.96 2.61 
4 0.6605 1,32 | 7, .98 2,64 
WISh > 15 1; IO _ 
4 o.6691 |, 1 261 -:+ 2.01 2.58 
6 0.6778 F.35 2.03 2.71 
F 0.6865 1.37 2.06 2.74 
> *.8 0.6953 1.39 2.09 2.78 
Sebdr | 0.7041 1.41 2.11 | 2.82 
16,9 0.7130 1.43 2.14 | 2:85 
qi 0.7219 I.44 2.16 2+89 
2 0.7309 1.46 2.19 2.92 
eZ 0,7 400 I-48 2,22. 2.96 
4 0.749I,) I-Jo. | 2. 25 | 3.00 
5 0.7582 | 1.52 2.27 303 
6 0:7654 |* 1.53 2.30 '3.07 
IP 0.7767 1.55 2.3y 3.10 
8 0.7861 1.57 2436 Je14 
9 0.7954 I:59 2.39 3.18 | 
17.0 0.8049 1.61 - 2.41 J.22 
ol 0:8144 1,63 | 2.44 3.26 
Fi 0.8239 I.64 2.47 3.29 
d3 6.8335 I-67 2.50 3.33 
4 0:38432 1.69 2.53 3037 
5 0.8529 1.70 
.6 0.8627 1.72 
$2 08725 1.74 
.8 0.8824 1.76 
9 O89 24 1,78 | 


i OOTY WENDY <» on ow -lh4 
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Diam. ip - 
Inches. 1 

18.0 0.9024 | 

al 0.91 24 

0.9225 

0.9327 

0.9429 

0.9532 


MES 
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3.12 
8.21 
8.30 
8.39 
8.49 
8.58 
8.67 
8.77 
8.86 
8.95 
9.05 
9.14 
9.23 
9434 
9.43 
9.53 
9.63 
9.73 
9.83 
9.93 
10.03 
10.13 
I0.23 
10.33 
10.43 
10.53 
I0.64 
IO74 | 
10.84 
10.94 


Pd 


I42 
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iath. i DEPT H. 
Inches. TT [4 

21,0 1.2282 2.46 3.68 4.91 
I 1,2400 2.48 } 3.72 4.96 
2 1,2517 2.50} J75 5.01 
+3 1.2635 2653:Y 3Z+o79 5.05 
+4 1.2754 2.55} _. 383 | 5.10: 
#5 1.2874 | 2.57 3.86 | 5.15 
.6 1-2994 2.60 3.90 5.20 
7 1.3114 | 2.62 3-39. $.25 
.8 1,3236 2.65] 3-97. 4p 

X 4.01 | 5434 

22.0 a 2.70 4.08 | 5.30- 
1 1.3602 2.72 4.08 5.44 
32 1.3726 2.75 4.12 5.49 
3 1-3350 2+77 4.16 5.54 
| 4 L974] -- 2-793; : 4-397 5.59 
5 1.4099 2.32 4-23 5.64 
.6 1.4225 2.84 4.27 5.69 
7, 1-4351 2.87 4.31 $474 
[8 1,4478 2.90 4.34 $.79 
.9 I-4605 2.92 4.38 5.84 
23eO 1.4733 2.95 4-42 5.89 
3 1.4861 2.97 4.46 $+94 
E 1.4990 3.00 4.50 6.01 
43 I.5I20 3-02 4.54 6.05 
.4 1.5250 3.05 4.58 6.10 
AE” 1.5380 3.08 4.61 6.15 
6 I.9511 3.10 4.65 6.20 
TC 1.5643 3.13 4.69 6.26 
8 1.5775 3.15 4.73 6.31 
9 1.5908 3.18 4.77. 6.36 
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1.6042 
1,6176 
I.6310 
1.6445 
1.6581 


—_— 


I.6717 
2.6854 : 
I,6gg1 

* 167129 
1,7267 | 


1.7406 
1.7546 
1.7686 
1.7827 
1.7968 | 


1.8130 
I:8252 
18395 
1.8538 
1.38682 


[21 
* 
| 


—_—_—_ 


- 15-8827 
1.8972 
1.9117 
1.9264 
1.9411 


I nab vi + 


-. . 
-1D [-_ +] 


- 


1.9558 
1.9706 
1.9854 
1.0003 
1.0153 


n—— 
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Diam. in]: D E T —_— 
Inches. I |. -3 FR. 41 
27.0 2.0303 4.06 6.09 | $8.12 
I 2.0454 4-09 6.14 8.18 
3 2.0605 4.12 6.18 8.24 
2 200757 4.15 6.23 8.30 
+4 2.0909 4.18 6.27 8.36 
5 2,1062 4.21 6.32 | 8.42 
.6 2,1215 4.24 6.36 8.48 
K 4 2.1369 4.27 6.41 8.55 
8 201524 4.30 6.46 8.61 
9 2.1679 4-33 6.50 8.67 
23.0 2.1835 4:37 6.55 8.73 
o£ 2.1991 4.40 6.60 8.80 
2 2.2148 4.43 6.64 8,86 
E: 2.2305 4-46 6.69 8.92 
4 2.2463 4.49 6.74 8.98 
5 2.2621 4.52 6.79 9.95 
.6 2.2780 4.56 6.83 9.11 
7 2.3940 4.59 6.88 9.18 
8 2.3100 4.62 6.93 * 9.24 
+9 2.3261 4.65 6.98 9.30 
29.0 2.3422 4.68 7.93 9.37 
1 2.3584 4-72 7.07 9-43 
2 2.3746 4+75 7.12 9-50 
43 2+3910 4.78 7.17 9.56 
4 2.4073 4.81 7.22 9-63 
5 24237 4.85 7.7 9.69 | 
.6 2.4401 4.88 7.32 9.76 
7 2.4567 4.91 7437 9.83 
.8 244732 4.94 7-42 9.89 
F- 2.43899 4.98 7-47 9.96 
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DEF X I 

5 6 . Þ WS . 
10.15 12,18 I4.21 16.24 | 18.27 
10.23 12.27 I4.32 16.26 | 18.41 
10.30 12,36 14.42 16.48 18.54 
10,38 12.45 14.53 16.01 18.68 
10445 I2455 | I4.54 16.73 18.82 
10.53 | 12.64 | 14-74 | 16.85 | 18.95 
10.61 12.73 14.85 16.97 19.09 
10.68 12,82 14.96 I7.10 19.23 
I0,76 12.91 15.06 I7.22 19.37 
10.34 12.01 15.18 17.34 19.51 
I0992 13.10 15.28 17.46 19.65 
I1.00 13.19 I 5.39 17.59 19.79 
I 1.08 13.29 I5.50 17.71 19.923 
11.15 | 13.38 15.61 17.84 | 20.:7 
IT.23 13.48 I5.72 17.97 20.22 | 
LIle31 13.57 15.33. 18.10 20.36 
11.39 13.67 | 15.95 18,22 | 20.50 
11.47 13.76 16.96 i8.35 20.65 
11,55 13,86 16.17 18,48 20.79 
11.63 12.96 16.28 18.61 20.93 
11.71 14.05 16.39 18.74 21.98 
11.79 14.15 16.51 18.86 21.22 
11,87 14.25 16.62 18.99 21,27 
11.96 14.35 16.74 Ig9.13 21.52 
12.04 14.44 16.5 19,26 21.66 
12,12 14-54 16.96 19.39 21 81 
12.20 I 4.64 17,08 I9.52 21.96 
12.28 1474 | 17.19 19.65 22.10 
12437 14.84 17.31 19.78 22.26 
I2.45 I 4:94 17.43 19,92 22.41 
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148 A Table of the Area's of Ciriles 
<] Diam. in D E P * H. 
1 Inches. -R T3 3 i 
30.0 2.5066 Fol 7.52 10.03 
MN 2.5233 5.05 7.57 I0.09 
o> 2.5401 5.08 7.62 10.16 
Z 2.5570 $.11 7.67 10.23 
4] 245739 5.15 7-72 | 10.29 
5 2.5908 5.18 1 7.77 10.36 
6 2.6078 $.21 7.82 10.43 


J 2.6249 5.25 7.87 10.50 
8 2.6420 5.28 7.93 10.57 
9 2.6592 $432 7.98 10.64 


$.35 8.03 | 1071 


.t 2.6938 5.39 | 8.08 | 10.78 

q 2 2.7111 5.42 8.13 10.84 
3Z 2.7285 5,46 8.19 10.91 

ol 2.7 460 5.49 8.24 | 10.98 


6 2.7811 5.56 8.34 | 11.12 
of 2.7987 5.60 8.40'] 11.19 
.8 2.8163 5.63 8.45 I1.27 
+9 2.8341 5.67 8.50 11.34 


$470 8.56 I1.41 
5.74 8.6x I 1.48 
A 2.8877 5.78 8.66 11.55 
3 2.9057 5.831 8.72 I 1,62 
4 | _2-9237 S85 | 8.771 1 1.69 
5 2.9418 5.388 8.83 11.77 
6 2.9599 5.92 8.88 11.84 
7 2.9781 5.96 8.93 11.91 
.8 2.9963 599 | 8.99 | 21.98 
9 2.0146 6.03 8.04 12,06 | 


32.0 | 2.3519 
.t | . 2.8698 


5 1 5.53 8.29 | 11,05| | 
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FR TS & VS: * 
EEE TT TT TY 
12.53 15.04 Il 7.54 20.05 22.56 
12.62 15.14 19.66 20.18 22.71 
12470 15.24 17.78 20.32 22,86 
12.79 15.34 I 7.99 20.46 23.21 
12,87 15.44 18.02 20.59 23.17 
12.95 15.55 18.14 20.7? 23.22 
I 3.04 15.55 18.25 20.36 23.47 
4.42 15.75 18.37 21.50 23.62 
13.21 15.85 18.49 21.14 23.78 
I 3.29 15.95 i?,51 21,27 23.93 
13.33 16.06 $3472; |. ab-$1 24.99 
I 3.47 16.16 18.86 21.55 24.25 
13.56 16.27 18.98 21.69 24.40 
I 3.64 16.37 19.10 21.83 24.56 
13.73 16.48 19.22 21.97 24.71 
13.82 | 16.58 | 19.34 | 22.10 } 24.87 
I 3e91 16.69 19.47 | 22.25 25.03 
13.99 16.79 19.59 22.38 25.18 
14.08 16.90 I9.71 22.53 25.35 
I4.17 17,90 I9.84 | 22.67 25.51 
14.26 17.11 19.96 22.82 25,67 
14.35 I7.22 20.09 22496 25.83 
I 4.44 I 7-32 20.21 23.10 25.98 
14.53 | 17.43 20.34 23.24 26.15 
14.62 17.54 20.46 23.39 | 26.31 
14.71 17.65 20.59 23.53 26.48 
14.80 17.76 20.72 23.68 26.64 
14.89 17.87 20.85 23.82 26.80 
14.98 | 17.98 20.97 23.97 26.97 
15.07 18,09 21.10 24.11 27.12 | 
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——— 


Diam. in DEPT HEH 
Inches. I | "2 | 3 | 4 _ 
33.0 3.0330 6.07 9.10 12.13 
FX 3.0514 6.10 9.15 | 12.21 
2 3.0698 6.14 9.21 12.28 
3 3.0884 6.18 9.26 12,35 
4 3.1069 6.21 9:32 12.43 
"5 2.1256 6.25 9.38 I2.50 
.6 3.1443 6.29 5.43 |. 12.58 
7 3-1630 6 33 9.49 | 12.65 
.8 3.1818 6.36 9.55 12.73 
+9 3.2007 6.40 9.60 12.80 
3 4+0 3-2196 6.44 9.66 12.88 
1 3-2385 6.48 9:71 12.95 
2 3.2576 6.51 9.77 13.03 
3 3+2766 6.55 9.83 | 13.11 


4 3.2958 6.59 9.89 | 13.18 


C; 3.3150 6.63 | 94495 13.26 
6 J+3342 6.67 | 10,00 13.34 
R. 3.3535 6.71 10.06 I3.41 
+: 3.3728 6.75 10.12 | 13.49 
9 3-3923 | 6.78 10,18 | 13.57 
35.0 3-4117 6.82 I 0.24 12.65 
1 3.4312 6.86 10.29 13.73 
.2 3.4508 6.90 192.35 I 3.80 

2 3.4705 6.94 I0.41 13.88 
4 3.4902 6.98 10.47 13.95 

FL 3.59099 7.02 | 10.53 14-04 
.6 3.5297 7.06 10,59 14.13 
7 3.5496 7.10 10,65 I 4+20 
8 3.5605 7.14 | 1071 | 1428 

*.* oP 7.5894 | 7.18 10.77 14.36 
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DEPT Mt | 

LL 1 I TL $$ 
15.17 18.25 21.23 24.26 27430 
I5.26 18.31 21.36 24.41 27.46 
15.35 19,:2 21449 24.56 2706} 
15.44 | 18.53 | 21.62 | 24.71 | 27.79 
15.53 19,54 21.75 24.85 27.96 
. 15.63 18.75 21.38 25.99 23.13 
15.72 18.85 22.01 25.15 28.20 

15,82 18.98 22.14 25.30 20.47 þ 
15.91 19 09 22.27 25.45 20,03 
16.20 19.20 22,40 2 5.60 28.85 
I6.10 19.32 22454 25.75 23.97 
16.19 19.43 22.67 25.90 29.14 
16.29 19.54 22.80 26.56 29.32 
16.38 19.66 | 22.93 26.21 29.49 
16.48 | © 19.77 23.07 26.36 29.66 
16,58 19.89 23.21 26.52 29.8 4 
16.67 2.000 23.34 26.67 30.01 
16,77 20.12 22.47 26.32 30.18 
16.36 20.23 23.51 26.98 30.35 
16.96 20.35 2375 27.14 30.53 
17.96 25.47 23.38 27.29 30.79 
17.16 20.59 24.01 27445 30.88 
I 7.25 20.70 24.16 27.61 31.56 
17.35 20.82 24.29 27.76 31.24 
17.45, 29094 | 24.43 | 27492 | 31.41 
17.55 21.06 24.57 28,58 31.59 
17.65 21,18 24.71 28.24 31.76 
17.75 | 21.30 | 2485 | 28.39 | 31.94 
17.85 21.42 24.99 28.55 Z2.13 
17.95 21.53 25.12 28.71 32.30 
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Diam.in DEPTH. 
Inches. T 2 | «WW 
36.0 3.6095 Job2 10.83 I4.44 
of 3.6295 7.26 io.8g 14.52 
2 3-6497 7.39 | 10.95 | 14.60 
43 3.6699 7434 11,01 14.69 
4 3.6901 7.38 | 211.07 | 14.76 
5 3.7104 7.4% 11.13 I4.84 
.6 3.7308 7.46 11.19 14.92 
7 3.7512 7.50 II.25 I 5,00 
8.1 37717 7.54 | I1.32 | 15.09 
9 2.7922 7.58 11.28 I5.17 
3740 Zed128 7.93 H.44 I5.25 
1 3-3334 7.67 | 11.50 15.33 
Fe 3.8541 7.71 11.56 15.42 
3 |- 38749 | 7375 | 11.62 | 15.50 
4 | 38957 | 7.79 | 1169 | 15.58/ 
7% oo 3.9165 7-83 | 11,75 | 15.67 
.6 3-9374 7-87 | 11,81} 15.75 
7 3-9584 | 7.92 | 11.88 | 15.8; 
8 3-97 94 8.96 | 11.94 | 15.92 
"_ 40005 8.00 __12,00 16.00 
38.0 40217 8.04 I 2.96 i6.09 
1 4.2423 8.09 12.13 16.17 
.2 4.0641 8.13 I2.17 16.24 
3 4.0854 8.17 I 2026 16.34 
4 4.1068 8:1 12.32 16.43 
Ti 41282 | 8.26 12.38 '16,51 
.6 4.1496 8.30 12.45 16.60 
7 4-1712 8.34 | 12.51 16.68 
.$ 4+1927 8.39 12.58 16,77 
9 4.2144 8.43 12,64 16,86 | 
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STE 
CL TWEETS 
18.05 21.66 | 25.27 | 28.87 32.48 
i8.15 21:78 25441 29.03 32.66 
18.25 21.90 25.55 29.19 | 32.84 
18.35 | 22.02 | 25.69 | 29.36 | 33.03 
18.45 22.14 25.83 29.52 33.21 
18.55 22.26 25.97 29-68 | 33.39 
18.65 22.39 26.11 29.85 33.58 
18,76 22.51 26,26 Z0,01 33-76 
18:86 22.63 26,40 30.17 33-94 
18.96 22.75 |, 26.55 30.34 34-13 
19.07 22.88 26,69 30.51 $4.32 
19.17 23.00 26.83 30.67 34.50 
19.27 23.13 26.98 30.83 34.69 
19.37 23.25 27.12 31,00 34.87 
19.48 23.37 27.27 31.17 35,26 
19.58 23.50 27.41 31.33 35.25 
19.69 23.62 27.56 31.59 |. 35.43 
19.79 | 23.75 | 27-71 | 31.66 | 35.62 
19.90 | 23.87 | 27.86 | 3183 | 35.81 
20.00 24.00 28.00 32.00 36.00 
20.11 24.13 28.15 32.17 36.19 
20,21 24.26 28.30 32.34 36.39 
20.30 24.36 28.43 32.49 36.56 
20.43 24.51 28,60 32.68 36.77 
20.54 24.04 28.75 22.8 36.96 
20.64 24.77 28.90 33.02 37.15 
20.75 24.90 | 29.05 33.19 37434 
20.36 25.03 29.20 33-37 37.54 
29.96 25:15 29.35 33-54 37673 
21,07 2:9 | 29.50 33.71 | 37-93_ 
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Diam. in DEP TH. 
Inches 38 I | 2 ' | 3 4 
39-0 4.2361 $.47 I2.71 16.94 
ol 4.2578 8.52 I2.77 17.03 
4.2796 8.56 12.84 I7.12 
3 4.3015 $.60 12.90 17.20 
4 4.3234 |__ $8.65 12.97 17.29 
5 4.3454 8.69 | 13.04 | 17.38 
6 4.3674 8.73 | 13-10 | 17.47 
7 4.33895 8.78 | 13.17 | 17.56 
.8 4.4117 8.82 13.24 17.65 
gl 4.4338 8.87 | 13.30 | 17974 
40.0 4.4562 8.91 13.37 17.82 
23 | 4.47%s5 8.96 13.43 17.91 
S 4.<o08 9.00 13.50 18.00 
ME 4.5233 9.05 I 357 18,09 
4 | 4.5457 9.09 | 13.64.] 18.18 
5 4.5683 9.14 13.71 18.27 
.6 4.5908 9.18 13.77 18.36 
7 4.6135 9.23 13.84 18.45 
.8 4.6362 9.27 13.91 i8.54 
9 4.6589 9.32 13.98 18.64 
4lo | 4.6818 9.36 14-05 18,73 
S | 4.7046 9.41 I4elI 18,82 
T 4.7275 9.45 x4.18 18.91 
T 4+7505 9.50 14.25 19.00 
HRS .. 4.7735 | 9-55 14.32 | 19.09 
5 4-7 966 9:59 | 1439 | 19.19 
.6 4.8198 9.64 14-46 19.28 
7 4.8430 9.69 | 14453 | 19.37 
R. 4 8662 9.73 14.60 19.46 
9 48895 | __ 9-78 | #467 | 19.56 


” 
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Tnches. =” 7” 

42.0 49129 9.83 14.7 4 19.65 | 
I 4.9363 9.67 | 148t | 19.74 
+2 4-9598 9.92 14.88 19.84 
43 4-9834 9.97 | 14.95 | 19.93 
4 5.0069 IO,OI 15.02 20.03 
5 5.0306 10,06 15.09 20.12 
.6 5.0543 TO.11 15.16 20,22 
K, 5.0780 10.16 I5.23 20031 
.8 5.1019 | 10.20 IS.31 20.41 
91 $.1257 I0.25 15.38 | 20.50 

43-0 5.1496 10.30 15.45 20.60 
1 | 5.1736 10.35 I5.52 20.69 
+2 5.1977 10.40 15.59 20.79 
3 5.2218 10.44 I5.67 20.89 
+ 5.2459 10.49 I 5.74 20.99 
5 5.2701 10.54 15.81 | 21.08 
.6 5.2944 | 10.59 | 15.88 21.18 
ov 5.3187 10.64 15.96 231.28 
.8 5.3430 I0.69 16.03 21.37 
.9 5.3675 | 10.74 16.10 21.47 

44-0 5.3920 10.78 16.18 21.57 
o£ 5.4165 10,83 16.25 21,67 
2 $.441T1 10.88 I6.32 21.76 
+ 5.4657 10.93 16.40 21,86 
<4 5.4904 | 10.98 16,47 21.96 
5 5.5152 | 11.03 16.55 22.06 
.6 5.5400 11.08 16,62 22.16 
7 5.5649 II.13 16.70 22.26 
.8 5.5898 1.18 16.77 22.36 
9 5.6148 Tle23 16.35 22.46 
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158 A Table of the Area's of Circles 


Diam. in DEPTH. 
_— x1: 3.1...4 
45.0 5.6398 11.38 16.92 22.56 
oI 5.6649 11.33 17.00 | 22,66 
2 5.6901 11,38 17.07 | 22.76 
43 5.7153 11.43 17.15 22.86 
4 | $.7405 I 1.48 I7.32 22.96 
5 5.7659 11.53 17,30 23.06 
.6 5.7912 11,58 17.37 23.16 
5 $.8 167 11:63 17.45 23.27 
*8 5.8421 | 11,68 17.53 23437 
9] 5.8677 | 11,74 | 17.60 | 23.47 
46.0 5.8933 | 11.79 | 17.68 | 23.57 
R 5.9189 11,84 17.76 23.68 
.2 5.9446 11.89 17.84 23.78 
3 5.9704 I1.94 17.91 23.88 
4 $-9962 | ' 11.99 |. 17.99 23.98 
5 6.0221 12.04 18,57 24.29 
.6 6.0480 | 12.10 18.14 24.19 
7 6.0740 12.15 19.22 2 4.30 
8 6.1000 I2.20 18.30 24.40 
.9 6.1261 12.25 18.38 24.50 
47.0” 6.1523 12.30 18.46 | 24.61 
, I 6.1735 12.36 18.54 24.71 
A 6.2048 12,41 18.61 24.82 
RE: 6.2311 I 2.46 18.69 24.92 
4 6.2575 I 2.52 18.78 25.02 
5 6.2839 12.57 18.35 25.14 
.6 6.3104 I2.62 18.93 | 25.24 
7 6.3369 12.67 19.01 25435 
8 6.3635 I 2.7 19.09 25.45 
9 6.2902 12.7 19.17 25.56 
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DEPTH. | 
WAI RE. 48. AD 5 

28.20 | 33.84 | 39.48 | 45.12 | 50.76 
28.33 | 33.99 | 39.66 | 45.32 | $50.99 
28.45 | 34-14 | 39.83 | 45.52 | 51.21 
28.58 34929 4001 4 5+72 51.44 
28.70 34.44 40.18 45.92 51,66 
28.83 | 34.60 | 40436 j 46.13 | 51:90 
28.96 34-75 40-54 46033 52.12 
29.09 | 34-90 | 40.72 | 46.54 | $52.35 
29.21 35.05 40.90 46.74 52.58 
29434 | 35.21 41.08 | 46.94 52.81 
29.47 | 35.36 | 41-25 | 47.15 | 53.04 
29.60 | 3551 41.43 | 47.35 $3.27 
29.73 | 35-67 | 41.62 | 47.56 | 53.51 
29.85 | 3582 || 41.79 | 47.76 | 53.73 
29.98 | _ 25.98 41.97 | 47.97 53.97 
30.1T1 36.13 | 42.15 | 48.18 | 54.20 
30.24 36.29 | 42.34 48.38 $4.43 
30:37 | 36.44 | 42.52 | 48.59 | 54.67 
30.50 36.60 42.70 48.80 54.90 
30.63 26.76 | 42.88 49.01 | F5.13 
30.76 36.91 43-07 49.22 $5.37 
30.89 | 37.07 | 43-25 | 49-43 | 55.60 
31.03 | 37.23 | 43-44 | 49.64 | 55.35 
31.16 | 37.39 | 43-62 | 49.85 | 56.08 
31-29 | 37.55 | 43.81 | 50.07 | 56.32 
31.42 37.71 43.99 50.27 56.56 
31.55 | 37.86 | 44-17 | 50.48 | 56:79 
31.69 38.02 44.36 J0.70 $7.03 
31.82 | 38.18 | 44.54 |. $0.91 | $7.27 
31.95 | 38.34 | 44.73 | y1I2 | 57.51 
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—— 


prom in' DEPT HU. 
EM $-1-3:.7 4 
43.0 6.4169 | 12.83 I9.25 25.67 
oI 6.4436 | 1212.89 | 19.33 25.98 
3 6.4705 || 12.94 | 19.41 25.88 
3 6.4973 | 12:99 | 19.49 | 25.99 
+] 65243 | 13.05 | 19.57 | 26.10 
5 6.5513 13.10 4 19-65 | 26,20 
.6 6.5783 13.16 19.74 26.31 
| 7. | | 66054 | 23.21 19.82 26,42 
8 6.6325 13.27 19.90 26.53 
9 6.6600 13.32 19.98 26,64 
49-0 6,6870 13.57 29.06 26.74 
3 6.7143 13.43 | 20014 26,86 
.2 6.7417 13.48 20.23 26.97 
3 6.7692 13.54 | 20.31 27.08 
We” 6.7966 | 12,59 20.39 27.19 
5 6.8242 | 43.65 20,47 27-30 
.6 6.8518 13.70 20.56 27.41 
R. 6.8794 | . 1.3.76 20.64 27.52 
.8 6.9072 | 43.81 20.72 27.63 
.9 6.9349 13.87 20.81 27074 
50.0 6.9628 13.93 29.89 | 27.85 
$ 6.9996 I 3.98 20.97 27.96 
2 7.0186 14.04 21.06 28 o8 
+3 7.0466 I 4-09 21.14 28.19 
+4 7.0746 14.15 31.22 . 28.30 
K. | 7.1027 I4.21 | 21.31 22.41 
| ob 7.1309 14.26 21.39 28.52 
*7 7.1591 14.32 21.48 28.64 
8 7.1873 14.38 21.56 28.75 
9 7.2157 14.43 21.65 28.86 


ow, 
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162 A Table of the Ares's of Circhs 


Diam. in DEPTH. A 
Inches. I ES 1-%- 1 "MM 
51.0 7.2440 14-49 21.73 28.98 
1 702725 14.55 21.82 29.09 
o2 7.3010 14.60 21,90 29.209 
+3 7-3295 | 14.66 | 21.99 | 29.32 
4 7.3581 14.72 22,07 29.43 
Wy. 7.33868 | 14.77 | 22.16 | 29.55 
.6 7.4155 1483 22.25 | 29466 
7 7.4443 | 1489 | 22.33 | 39.78 
.8 7.47 14.95 22042 29.89 
+9 7.5020 15.00 22,51 30.01 
52.0 7.5309 | 15,06 22.59 30.12 
£ 7.5599 15,12 22.68 30.24 
-« 7.5890 | 15.18 | 22:77 | 30.36 
"3 7.6181 15.24, 22.86 |} $0.47 
oi 7.6472 | 19,29 22.94 30.59 
5 7.6764 15.35 23.03 JOe71 
6 7.7057 I5.41 23.12 JOS 3 
| 7.7359 15.47 23.21 30-94 
8 7.7644 15.53 23029 31506 
9 7-7939 | 15.59 | 23.39 | 31.18 
53:0 78233 15.65 23547 31.29 
| o1 7.8529 I5.71 23,56 31.41 
3 7.8825 | 15,76 | 23-65 } 31.53 
+3 7.9122 15.82 23074 31.65 
| «4 7.9419 15.88 23.83 31.77 
S| 79717 | I5-94 | 23-92 | 31.89 
6. 8.0015 16.00 24.00 32.01 
7 $,0314 6.06 24.09 32.13 
.8 8,0613 26,12 24,18 32.24 

F | 24027 


and Contents of Cylinders, 8&, 163 


| DEPIH. 
LT #1 
36.22 43-47 5O.71 57.95 65.20 
36.36 43-63 50.91 58.18 65.45 
6.51 43-81 FI.11 58,41 65.71 
36.65 | 43-97 | 51.30 | 58.63 | 65.96 
36.79 44.15 $1.51 53,87 66.22 
36.94 44-32 FI.71 | 59.10 66.48 
37.08 44.449 $1.91 $9.32 66.74 
37-22 44.66 $2.11 59.55 67.00 
37.37 | 44-84 | $2431 | 59.79 | 67.26 
37.51 45.91 | $52.52 | 60.02 | 67.52 
\ 37-66 45.19 | $2.72 60.25 67.78 
37-80 45.36 $2.92 | 60.48 68.04 
37-95 | 45.53 $3.12 | 60.71 | 68.30 
338.09 45.71 $3633 60.95 68.56 
38.24 | 45.88 $3.53 | 61.18 | 68.82 
38.38 46.06 $3-73 | G1.41 69,09 
3853 46.24 53.94 61,65 69.36 
38.68 46.41 54.15 | 61,88 | 69.62 
38.382 | 46.59 | 54.35 | 62.11 | , 69.88 
38.97 46.76 $4456 62.35 70.15. 
39.12 46.94 54.76 62459 70.41 
39-27 47+12 $4.97 62.82 70.68 
39-41 | 47.29 | 55.18 | 63.06 | 70.94 
39.56 | 47.47 | $5.39 | 63.30 | 71.21 
39.71 | 47.65 55.60 | 63.54 | 71.48. 
39.86 4783 55.81 63.78 71.75 
40,01 43.01 56.01 64.01 72.01 
40.16 48.19 56,22 64.25 7228 
40.31 | 48,37 | 56.43 | 64.49 | 72.55 
40.46 | 48,55 5$6,.64'| 64.73 | 72.82 
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Diam. 1 DEPT H. 
Inches. I | 2 2 | 4 
$4.0 8.1214 | 16.24 | 24.36 | 32.49 
RE 8.1515 | "16.30 24.45 32.61 
+2 8.1316 16,36 24.54 32.72 
T. 8.2118 16.42 24.64 32.85 
-— 8.2421 16.48 | 2473 | 32.97 
5 8.2724 16.54 24.32 33-09 
6 8.3028 16.61 24.91 33-22 
7 8.3333 | 16.67 | 25.00 | 33.33 
.8 8.3638 16.72 25-09 33 49 
—— 8.3943 16.79 25.18 | 33.58 
55.0 8.4249 | 16.85, 25.27 | 33-70 
M 8.4556 16.91 25.37 33.32 
ok 8.4363 16,97 25.46 33.95 
43 8.5171 | - 17-03 | 25.55 6 34-07 
4) $,5479 | 17.10 | 25.64 | 34-19 
$ 8.5788 17.16 25.74 3432 
6 .6097 I7.22 25.83 34+44 
Rl 8.6407 17.28 25.92 34-56 
8 8.6718 17.34 26,01 3468 
9 $.7029 17.40 26.11 } 34.81 
$6.0 8.7341 17.47 26.20 34-94 
I 8.7653 | 17.53 | 26,430 | 35.06 
ee 8.7966 | 17.59 } 26.39 | 35.19 
4 8.8279 17.66 26.48 35.31 
4 | 8.8593 17.72 | 26.58 35-44 
5 8.8907 17.78 26,67 35.56 
.6 8.9222 17.84 26e77 35.69 
: 8.9538 17.91 26.86 35,82 
8 8.9854 | 17.97 | 26.96 | 35.91 
17.03 27995 36.07 


and Contents of Cylinders, &c. 


165 


: 08 


7 3+09 
73-36 
73-63 

73-91 
74.18 
74-45 
74-73 
7 5.00 
75.28 
& ++ 8 


75.83 
76.1 I 
76.38 
76.65 
76.93 


77.21 
77-49 
77-77 
77-04 
77-33 


—————— 


78.61 
78.89 
79.18 
79-45 
79-73 


80.02 
80.30 
805g 
80.87 
$1.15 
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ET SS 1.4.1 £6 

$7.0 9.0489 18.10 27.15 36.20 
R 9.0806 18.16 27.24 36.32 
2 9.1124 18.22 27034 | 36.45 
3 9.1443 | 18.29 | 27443 | 36:58 
o£ ' 9.1762 | 18,35 27453 36.71 
5 | 9.2082 18.42 27.62 36.83 
.6 j 9.2403 18.48 27.72 36.96 
IF 9.2724 18.54 279.82 37.09 
.8 | 9.3046 18,61 27.91 37.22 
'».. 9+ 1 . 9.3368 18.67 28.01 37.35 
58.0 9.3691 18.74 28.11 37.48 
0 9.4014 18.80 28.20 37.60 
a» 9.4338 18,87 28.30 37.74 
3 9.4662 | 18.93 28,40 37.86 
4 - 9.4988 19.00 28.50 | 38.00 
5 9.5313 I 9.06 28.59 38.12 
.6 9.5639 19.13 28.69 38.26 
7 9.5966 19.19 28.79 38.38 
Ie: 9.6293 I9.26 28.89 38.52 
9 9.6621 19.32 28.99 38.65 
5 g+0 9.6949 I9.39 29.08 | 38.78 
I 9.7278 19.46 29.19 38.91 
Fe. 9.7608. | 19.52 29.28 39.04 
3] 9-7938 |- 19.59 | 29:38. | 39.18 
4 -9.7268 19.65 | 29:48,] 39.31 
5 9.8600 19.72 | 29:58 39.44 
.6 9.8931 19.79 29.68 39.57 
R | 9.9263 i985 29,78 39.70 
.8 9.9596 19.92 29.88 39.84 
9 9.9930 | 19.99 | 29.98 | 39.97 
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DEPT H. 


"3 "a5 9 
45.25 $4+29 63.34 72439 81,44 
45.40 | 54.48 | 63.56 | 72.65 | $1.73 
45.56 $4.67 63.79 | . 72.90 82.01 
45.72 | 5487 | 64-01 | 73-15 | $2.30 

| 45.38 55.06 64.23 73-41 $2.59 
46.04 $525 64.46 73.67 82.87 
46.20 55.44 64.68 73.92 83.16 
46.36 | 55.63 | 64.91 | 7418 | 83.45 
46.52 | 55.83 | 65.13 | 7443 | 83-74 
| 46,69 | 56.02 | 65.36 | 74.70 | | 84.03 
45.85 | 56.21 | 65.58 | 74.95 | 5432 
47.01 56.41 65.81 75.21 84.61 
47+17 56.60-] 66.04 | 75-47 84-91 
47-33 56.80 | 66.25 | 75473 85-20 
47.50 | 56.99 | 66.49 | 75.99 | 35-49 
47.66 | S7elg | 66.72 | 76.25 | 85.78 
47.82 $7438 66.95 76.51 $6.c8 
47.98 | 57.58 | 67:17 | 76.77 | $6.37 
a8.15| $7.77 | 67.40 |, 77.03 | $6.66 
48.31] 57.97 | 67.63 | 77.30 | 86.96 
43.48 58.17 67.87 77.56 87.26 
48.64 | 58.37 68.10 77.32 87.55 
48.81 58.57 |. 68.33 | 78.09 87.85 
a%.g99 | 58.77 | 68:56 | 78.35 | 88.15 
49-14 58,96 | 68.79 | 78.62 83.44 
49.30 59.16 69.02 78.88 88.74 
49.47 | $9.36 | 6g.zs | 79.15 | 59.04 
49.63 | 59.56 | 69.48 | 79.41 | 5934 
49.30 $9e75 69.71 79.67 $9.63 
| 49.97 | 59.95 | 69.95 | 79.95 | 89:94 
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Diam: in DEPT H. | 
60.0 10.0264 20005 30.08 40.30 
| 10,0598 20.12 | 30.18 40.24 
2 | 10.0933 20-19 | 30.28 | 4037 
43 10.1269 | 20.25 | 30.38 | 40.51 
4 I0.1605 20932 30+48 40.64 
5 | 1091942 20.39 | 30.58 40.78 
.6 10,2279 20.46 30.68 4091 
Rl 10.2617 20.52 30,78 41.04 
8 10.2955 20,59 z0.89 | 41.18 
'o9 | 1043294 20.66 30.99 |. -41.32 
61.0 10.3634 | 20.73 31.09 41.45 
.1 | 10.3974 | 20.80 | 31.19 | 41.59 
2 I0.4314 20,386 | 31.29 41.72 
A IO.4655 20.93 31,40 41.86 
4 10.4997 21.00 31.50 | 42.00 
5 10.5339 21.07 31.60 | 42.14 
.6 10.5682 | 21.14 31,70 42.27 
7 10.6026 21,21 31.31 | 42441 
8 10,6370 21.27 31.91 42.55 
9 10.6714 21.34 32.01 42.68 
62.0 10.7059 21.41 32.11 42.82 
1 10.7405 21.48 32.22 42496 
2 10.7751 21+55 32.33 43-10 
43 10.8098 21.63 32.43 43.24 
4 10.8445 21.69 32.53 43.38 
C; 10.8793 21.76 32.64 | 43.52 
6 10.9141 21.83 32,74 .| 43.66 
Tl 10.9490 21.90 32.85 43.80 
8 10.9840 21.97 32.95 43.94 
9 11,0190 21.04 23.06 | 44.08 
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DEPT H. wes, 
Anat [ 
LL ELITES Pig 
50.13 60.16 70.18 80.21 90023 
50.30 | 60.36 | .70.42 80.48 90.54: 
$0.47 60.56 | 70.65 80.75 | 90.84; 
50.64 60.76 72.89 81,02 91.14; 
$0.80 | 60.96 | 7LIzfj B81.28 | g1.45! 
50.97 | 61.17 | 71-36 | Bri.55s | g1.75 | 
51.14 61.37 71.60 81.82 93.05 , 
$1.31 61.57 71.83 82.09 | 92.35! 
$le48 | 61.77 | 72007 82.36 | 92.66 
51.65 61.97 72.30 | 82.63 | 92.96 
Fle81 62.18 | 72.54 | 82.90 | 92.27 
Fi.g9g | 62.38 | 72.78 | . B3.18 | 93.58; 
52.16 62.59 73.02 $3.45 93.88; 
$2.33 62.79 73.26 83.72 93.19! 
52.50 63.-0 | 73-50 84.00 94.50; 
$2.67 | 63.20 | 73.74 | 84.27 | 9481 
$2.84 63.41 73.98 84.55 95.It: 
$3.02 | 63.62 | 74.22 | 8482 | g5.q3' 
S3elg | 63.83 | 74.46 | 85.10 | 95.73; 
$3.36 | 64-03 | 74.70 | 85.37 | 96.04, 
$3.53 | 64.24 | 74-94 | 85.65 | 96.35 
$3.70 64.44 75.18 85.92 96.66. 
53.88 64.65 76.43 86.20 | 96.98 
$4.95 64.86 75.67 86.48 97.29 
$4.22 65.06 75.91 86,75 97.60 
$4.40 | 65-27 | 76-15 | 87.03 | 97.91, 
$4.57 65.48 76.40 87.31 | 98.23 
$4475 | 65.69 | 76.64 | 87.59 | 98.54 
54-92 65.91 76.89 87.87 98.86 
55.10 66.11 , 
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1970 
Inches. 1 ® 73 28 1-4 
63.0 | 11.0541 | 22.11 33.16 | 44-22 
$ 11.0892 22.18: | 33.27 | 44-36, 
2 | x1.1244 | 22.25 | 33-37 | 44.50 
3 | 21.1596 | 22.32 | 33-48 | 44-64 
+4 11.1949 } 22439 33.59 44-78 
KR 11,2302 2.2.46 33.69 44.92 
6} 11,2656 | 22453 33.79 | 45.06 
3 11,3011 2.2.60 33.90 45.20 
8 x1,3366 22.67 | --34.01 45.35 
9 | 11.3721 | 22.74 | 34.12 | 45.49 
64.0 T1.4078 22.82 34.22 45.63 
q 11.4434 | 22.89 | -34-33 45.77 
2 11.4792 22.96 34.44 45-92 
3 11.5150 23-03 34+-54 46.06 
4 | 21,5508 23.10 34.65 46.20 
5 11.5867 23.17 34476 46.35 
6 11.6227 23.25 34.87 | 46-49 
*7 11.6587 23.32 34.98 46.64 
.8 11.6947 23.39 35.08 46.78 
+9 11,7309 23.46 35.19 | 46.92 
65.0 11.7670 23.53 35-30 | 47-07 
o1I 11.8033 23.60 35-40 47-21 
K 21.8396 23.68 35.52 47.36 
43 | 138759 | 23.75 | 35.62 | 47-50 
4 | 11.9123 | 23.82 | 35-74 } 47.55 
| 5 11-9488 |} 23.90 | 35.85 | 47.80 
6 | 11.9853 | 23.97 35. 96 | 47-94 
7 | I:.0219 | 24.04 | 36.07 | 48.09 
8 I2,0585 24.12 36.17 48.23 
| +9 12,0952 24.19 36.28 } 48.38 
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DDry 1 KM 
s KWEAOAM LEA 
$5.27 | 66.32 | 77.38 | 88.43 | 99-49 
$5.45 66.53 77.62 88.71 99.30 
$5.62 66.75 737.87 88.99 |. 100,12 
$5.80 | 66.96 | 98.12 | 89.28 | 100444 
$5.98 67.17 | 98.37 | 89.56 | 100,76 
56.15 67.38 78.61 89.84 | 101.07 
56.33 67.60 78.86 90.-I3 | 101,40 
56.51 69,81 79.11 90.41 | 101.71 
56,69 68.02 79436 99.70 | 102.03 
56.86 68.23 79.60 90.98 | l02.35 
57004 | 68.45 79.86 91.26 | 102.67 
$7.22 68.66 80.10 91.54 | 102.99 
$7.40 68.87 80.35 91.83 | 103.31 
$7.57 69.09 | 80,61 92-12 | 103.64 
$7.75 69.31 80.86 92.41 | 103.96 
57-94 | 69.532 | B1.11 | 92470 | 104.28 
58.12 | 69.74 $1.36 92,98 | 104.61 
58.30 | 69.95 81.61 93.27 | 104.92 
58.47 | 70.17 81.87 93.56 | 105.26 
58,65 | 70-39 | 82.12 | 93.85 | 105.58 
58.84 | 76.60 82.37 | 94-14 | 105.90 
59.01 70.81 82.62 94-42 | 106,22 
59.20 71.04 382.88 94.72 | 106.56 
$9.38 71.26 83.13 95.01 | 106.88 
59.56 | 71.47 | 83-38 | 95.30 | 107.21 
$9.75 71.69 83.64 95.60 | 107.54 
59-93 | 71.91 | 83.90 | 95.88 | 107.87 
G6o,11 72.13 84.15 96.18 | 108.20 
60.29 72.35 84.41 96.46 | 108.52 
60.48 72-57 | $4.67 96.76 | 108.86 
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Diam. in| DEPTH 
Inches. [ I | 2 | 3 4 
66.0 | 12.1319 | 24.26 | 36.40 | 48.53 
I 12.1687 - | 24.34 36.51 48.68 
3 12.2055 24-41 36.62 48.82 
3 12.2424 | 24048 36973 48.99 
| oo | 12.2794 | 24:56 | 3684 } 49.12 
S | 22.3164 | 24.63 | 36.95 | 49.27 
6 | 212.3535 | 24971 | 37.06 | 49.41 
7 | 72.3906 | 24.78 | 37.17 | 49.56 
8 12.4278 24.86 37.28 49.71 
9 12.4650 24.93 37.40 49.86 
} 67.0 12.5023 25.00 37451 50.01 
ol 12.5397 25.08 37.62 50,16 
+2 I2.5771 25.15 37.73 $0.31 
3 12.6145 | 25.23 37-84 50.46 
4 12.6520 25.30 37.96 50.61 
5 12.6896 j 25.38 38.07 50,76 
.6 12.7272 25.45 38.18 | $091 
7 12.7649 25.53 38.30 51,06 
.8 12.8027 25.61 38.41 $1.21 
+9 12.8405 25.68 | 38.52 51.36 
68.0 12.8783 25.76 38.63 $I.FI 
$i I2.9162 25.83 38.75 51.66 
> 12.9542 25.91 38.86 (1.82 
F 12.9922 25.98 33,98 $1.97 
4 13.0303 26,06 | 39-09 52.12 
5 13,0684 | 26.14 39.20 $2.27 
.6 13,1066 26.21 39.32 $5 2:42 
7 | 13-1448 | 26.29 | 39444 | 52-58 
.$ I3.1831 26.37 39.55 $2.73 
. I3,2215 26.44 | 39.66 $2.88 


: and Contents of Cylinders, 8c. 


v. 


173 


— —_c 


D E H. 

5 HEM. 5 . 
62.66 | 72.79 | $4.92 97.06 | Iog.19 
60.85 73.01 85.18 97.35 | 109-52 
6.1.03 | :93.23 85.44 | 97.64 | 109935 
61.21 | 73.45 | $5.69 | 97.94 | 110.18 
61.49 | 73.67 | By.95 | 98.23 | 110.51 
61.58 | 93.99 | 86.21 | 98.53 | 110.84 
61.77 74.12 86.47 98.83 | 1311.18 
61.95 74.34 | 86.7; 99.12 | 111,51 
62.14 74.57 87 090 99.42 111,85 
62.33 74579 87.26 99.72 | 117.19 
62.51 75.01 87.51 | 109.02 | 112.52 
62,70 75.24 87.78 | 100.32 | 112.86 
62.89 75.46 88.04 | 100.62 | 113.19 

| 63.07 | 975.68 | 88.30 | 100.91 | 113.53 
63.26 | . 75.91 | 88.56 | 101.22 { 113.87 
62:45 76.13 88.82 | 101.51 | 114.20 
63:64'| 76.36 $9.09 | 101.82 | 114.54 
63.83 76.59 39.36 | 102.12 | 114.89 
64.02 76.82 89.62 | 102.42 | 115.23 
64.20 77.04 89.88 | 102.72 | 115.56 
64:39 | 77.27 | 90-14 | 103.02 | 115.99 
64:58 | 77.50 | 90.41 | 103-33 | 116,24 
64:77 77.72 90.68 | 103.63 | 116.59 
64:96 | 77.95 | 90.94 | 103.94 | 116.93 
65.15 | 98.18 | g1.21 |} 104024 | 117.27 
65.34 | 78.41 | 91.48 | 104.54 | 117.61 
65.53 | 78.64 | 91.74 | 104.85 | 117.95 
65.73 78.87 92,02 | 105.16 | 118.31 
65.92 79.lo | 92.28 | 105.47 | 118.65 
66.11 |. 79.33 92.55 | 105.77 | 118.90 | 
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Diam. in DEP T-IL 
— cu ] 4 

69.0 13.2599 26.52 39.78 $3.04 
R 13.2983 26.60 39.89 53-19 

2 13.3368 26.67 40.01 $3.35 
3} 713.3754 {| 26.75 | 40.13 | $350 

4 12.4140 26.83 40.24 53.66 

5 13.4527 | 26.91 40.36 53.81 
'.6 | 13-4915 | 26.98 | 40.47 | $53.96 
7 | 13-5303 27.06 | 40.59 $4-12 
.8 13.5691 27.14 | 40.71 54.28 
9 13.6080 27.22 40.82 $4.43 
70.0 I 3-6470 27.29 40.94 $4.59 
1 | 13.6860 | 27.37 | 41.06 | - $474 

2 13.7251 27.45 41.18 54:90 

23 I 3.7642 27.53 41-29 $5.06 

4 13.8034 27,61 41-41 | © 5$-21 

R 13.8426 27.68 41.53 $5.37 
6 I3-8819 | 27-76 | 41.65 $5.53 
7 | 13-9213 | 27.84 | 41.976 | $55.68 
8 13.9607 27.92 41.88 $5.84 
9 I 4.0002 28.00 42,00 56.00 
71.0 14.0397 28.08 42.12 56.16 
Si 14-0793 28.16 | 42.24 $6.32 

.2 I4.1189 | 28.24 | 42.36 $6.48 

3 | 14.1586 28.32 42447 | 156.63 

4 14.1983 | 28.40 | 42.59 $6.79 

5 14-2381-} a8.48 42.71 $6.95 
..6 14.27%0 | 28,56 | 42:83 $7.11 
7 | 143199 | 28,64 | 42:95 | $727 

$8 |} 1443579 | 28.72 | 43.07 | $7043, 
9 | 14.3979 | 28.80.] 43.19 | '$7-59 
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ea! DEPT H. 

CCI TT TI-SY 
66.39 | 79.56 92.827] 106.08 | 119434 
66.49 | -79.79 | 93.09 | 106.38 | 119.68 
66.69 80.02 93-35 | 106.70 | 120093 
66.88 80.25 93.63 | 107.00 I20,38 
67.07 A 80.48 93.90 107,31 | 120.73 
67.27 | $0.72 | 94-17 | 107.62 | 121.08 
67.46 | 80.95 | 94.44 | 107-93 | 121.42 
67.65 $1.18 94.71 | 108.:4 | 121.77 | 
67.85 $1.41 94.98 | 108.55 | 122.12 
68.94 $1.65 95.26 | 108.86 | 122.47 
68.24 $1.88 95-53 | Iog.18 | 122.82 
68.43 82.12 95-80 | 109.49 | 123.17 
68,63 $2.35 96.08 | 109.80 Ib3o52 
68.382 | $2.58 | 95.35 | 110.11 | 1238 
69.02 82.82 96.62 | 110.42 | 124.23 
69.21 | $3.05 | 96.89 | 111.74 | 124.58 
69.41 $3.29 97.17 | 111.06 | 124.94 
69,61 33.53 97.45 | 111.37 | 125.29 
69.81 83.77 97-73 | I11.69 | 125.65 
70.00 84.00 98.00 | I12.00.| 126.00 
70.20 | 84.24 | 98.28 } 112.32 | 126.36 
70.40 84.47 98.55 | I12463 | 126,71 
70-60 384.71 98.83 | 112.95 | 127,07 
70.79 | 84.95 | 99.11 | 113.26 | 127.42 
70.99 85.19 99.39 | 113,58 | I27.78 
71.19 85.43 | :99.67 | 113.90 | 128.14 
71.39 85.67 99.95 | 114.22 | 128.50 
71.59 85.91 | 100.23 | 114.54 | 128.86 
71.79 86.15 | Ioo.s1 114.86 | 129.22 
71.90 86.30 | 100,79 | 115.18 | 129.58 
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m— 


coed MIT" T8 | 4 
72.0 14.4380 28.88 43.31 $7.75 
I 14.4781 28.96 43.43 $7.91 
2 14.5183 29.04 43.55 58.07 
33] 145585 | 29.12 | 43.67 | 5823 
4 14.5988 29.20 43.80 | 58.40 
5 14.6392 29.28 43.92 58.56 
.6 I 4.6796 29.36 | 4404 $8.72 
of 14.7201 29.44 44.16 58.88 
.8 14.7606 29.52 44.28 59.04 
+9 14.8012 29.60 44-40 $9.20 
73-0 | 148418 | 29.68 | 44.53 | $9.37 
1 | 148825 | 29.76 | 44.65 | $9.53 
2 | 14.9232 | 2985 | 44.77 | $9.59 
33 | 149640 | 29.93 | 4439 | 59.86 
4 15.0049 30.01 | 45-02 60.02 
5 05-0 15.0458 30.09 45.14 | 60.18 
6 I 5,08 68 30-17 45.26 60.35 
Tf 15.1278 30.26 45.38 60.51 
8 15.1689 30.34 45.51 60.68 
.9 I 5.2109 30.42 45.63 | 60.34 
74.0 | 15.2512 | 30.50 | 45-75 | 61.00 
x | 15-2925 | 30.58 | 45.88 | 61.17 
.2 | I5.3338 30.67 46.00 | 61.34 
3] 25-3753 | 30.75 | 46-13 | 61.50 
4 15.4165 z0.83 46.25 | 61.66 
5 15-4580 30.92 | 46.37 61.83 
6 | 25.4950 | 30.99 | 46.49 | 61.98 
7 15.5411 31,08 | ' 46.62 62.16 
$ | 25-5827 | 31.17 | 46.75 | 62.33 
ba. 15.6244 30-25 | 46.87 | 


\ ai} Contents of Cylinders, 8c. 179 


DEPTH. | 
E: -6 SE: SS YA 
72-19 | . 86,63 | 101.07 | 115.59 | 129.94 
792939 | $6.87 | 01.35 | 115.82 | 130.30 
72.59 | 87.11 f 101.63 |-116,14 | 130.66 
72.79 87.35 | 101.91 | 116.46 | 131.02 
73.00 | 87.59 | 102.19 | 116.79 | 131.39 
.73-20 | 87,83 } 102.47 | 117-11 | 131.75 
73.40 | 88.07 | 102.75 | 117.43 | 132.11 
73-60 | 88,32 | 103.04 | 117.76 | 132.48 
73.89 | $8.56 | 103.32 | 118,08 | 132.84 
74.03 | 88.81 | 103.61 | 118.41 | 132.21 
*.74-21 | 89.05 | 103.89 | 118:74 | 133.58 
74.41 | 89.29 | 104.17 | 119.06 |} 133.94 
74.62 89.54 | 104.46 | 119.38 | 134.31 
74.82 89.78 | 104.75 | 119.71 | 134.68 
75.03 .90.0J f 105.04 | 120-04 | 135.05 
75.23 90.28 | 105.32 } 120.37 | 135.41 
75.44 | 90.52 | 105.61 | 120.70 | 135-78 
75.64 90.77 | 105.90 | 121.02 | 136.15 
75.85 | 91.01 | 106.18 | 121.35 | 136.52 
76.05 | 91.26 | 106.47 | 121.68 | 136.89 
76.26 | .91.51 | 106,76 | 122.01 | 137.26 
- - 96.46 91.75 | 107.04 | 122.34 | 137.63 þ 
96.67 | 92.00 | 107-34 | 122,67 | 138.01 
76.89 92-25 | 107.63 | 123.00 
77.08 92.50 | 107.91 | 123.33 | 
77.29 | 92.75 | 108.21 þ 123.66 
77.48 92.97 | 108.47 | 123.96 | 
77-71 | 93.35 | 108.79 | 124.33 
77.93 93.50 | 109.08 | 124.66 
;} 78.12 | 93.74 | 109.37 | 124.99 


I'5 


-198 ATable of the Areds of \Cireles 


Diam. , D'E Pp T H. | 

inet : 1:2] 3. | :4 
I 5.6662 31.33 47.00 |. 62.66 
16.7080 | 31.4 47.12 | . 62.83 
15:7499 |©- 31:50 |:.47.25- |. 63.00 
15.7918 31.58 |: 49.38 63.17 
15.8337 | 31.67 F- 47.50 | 63.34 
158758 } 3175 } 47.63 | 63.50 
159178 | 3184 | 47.75 | 63.67 
15.9600 | 31923 | 497.88 | 63.84 
216.0022 |} 32.00 |: 48.01 | 64.01 
16:0444 32.09 | .48.13 64-18 
16.0867 } 32.17 |} . 48.26 þ 64.35 
16.1291 | : 32.26 | 48.39 | 64-52 
16.1715 | 32034 | 48.53 | 64.68 
16,2140 32.43 | 48.64 | 64.86 
16.2565 | 32.51 48.77 65.02 
(16,2991 | .Z2460 | -.q8.90 |: 65.20 
26.3447 þ© 32:68 | 49.03 |: 65.27 
16.3844 | .32.77 | 49.15 | 695.54 
1614272 32:85 | 49.28 | 65.71 
16.4700 | 32.94 | 49.41 | 65.88 
16.5129 | 33.03 | 49-54 | 66.05 
16.5558 J3.11 49-67 | 66.22 
16.5988 | 33.20 | 49.80 | 66.40 
x6.6418 | 33.2T f 49.93 | 66.57 
16.6849 Y 33-37 | | $0.06 | 66.74 
16.7280 33.46 $0.18 66.91 
16.7712 33-54 $031 67.08 
16.6145 33.63 $0.44 67.26 
16.8578 | 33-72 | 50.57 | 67.43 
I6.0011 33-80 $0.70 | 67.60 


and Contents of Cylinders, &c. 179 


I 


140.99 
141.37 
141.75 
I42.13 
I42.51 


I27e0I 


I27-34 
127.68 
128,02 
128.35 


I 41.88 
143.26 
143.64 
I 44-02 
144-40 


128.70 
I29.03 
129.37 
I29.,71 
130.05 


\ 144.78 


145.16 
145.54 
146,30 


I 30.40 
130,74 
131.07 
131.42 
r31.76 


146.70 
147-08 
147-46 
147.84 


132.10 


. 133.45 


132479 
133.14 
133.48 


248.23 


148.62 
149.00 
149.39 
149.78 


| 


133.82 
134.17 
134-51 
134.86 


335.21 


| 150-I7 


15055: 
150.94 
151.33 
I51,72 
I52e11 


18 A Table of the Area's of Circles 


priny DEPTH. 
Inches. 2 I | Y 3 | 4. 
78.0 | 16.9445 33.89 50.83 67.78 
I 16.9880 33.98 | go0.96 | 67.95 
2 17.0316 34.06 51.09 68.12 
a 17.0751 34-15 Fle23 68.30 
+ 17.1188 | 3424 F $1.36 | 68.48 
5 17.1625 34.32 | $1.49 | 68.65 
- 6 | 17.2062 | 34.41 | 51.62 | 68,82 
7 I7.2500 34.50 $1.75 69.00 
8 17.2939 34.59 51.88 69.18 
9 | 17.3378 | 34.68 | 52.011 69.35 
79-0 | 17.3818 | 34,76 } $2.15 | 69.53 
ol 17.4258 34.85 52.28 69.70 
i 17.4699 34-94 $2.41 69.88 
+3 | 17.5141 | 35.03 | $2554 | 70.06 
4 | 17.5583 35.12 $2.67 | 70.23 
5 | _ 17.6025 35-20 52.81 70.41 
.6 17.6468 35.29 $2.94 70.59 
7 | 37.6912 | 35.38 | $3.07 | 70.76 
.8 17.7356 35-47 | $321 | 70.94 
9 17.7801] 3556 | $3.34 | 71.12 
80.0 | 17.8246 | 35.65 | 53-47 | 71.30 
1 17.8692 | 35.74 $3-6x 71.48 
.2 | 17.9139 | 3583 | 53.74 | 71.66 
43 17-9586 35.92 53.87 71.83 
4 I8.0033 36,01 $4.01 72.01 
5 18.0481 36.10 $4.14 72.19 
6 18,0930 36.19 $4e28 72.37 
7 18.1379 36.28 $4+41 72.55 
$} 18.1829 | 36.37 | 54.55 | 72.73 
$. - 18.2280 36.46 $4.68 72,91 


and Contents of Cylinders, &c: 181 
NE H1ASY 

"ME: Ti [0 
$4.72 | 101.66 | 118.61 — 5s |. 152.50 
84.94 | 101-93 | 118.92 | 135.90 | 152.89 
$5.16 | 102.19 | 119-22 | 136025 | 153.28 
85.38 | 102.45 | 119.53 | 136.60 | 153.68 
$5.60 | 102.71 | 119.83 | 136.95 | 154.07 
85.8x | 102.97 | 120513 | 137.30 | 154.46 
86.03 | 103.24 | 120444 | 13765 | I54.85 
$6.25 | 103.50 | 120.75 | 138.00 | 155.25 
$6.47 | 103-76 | 121.06 | 138.35 | 155.65 
$6.69 | 104-03 | 121.37 | 138.70 | 156.04 
86.91 | 104.29 | 121.67 | 139.06 | 156.44 
87.13 | 104.56 | 121.98 | 139.41 | 156.83 
87.35 | 104.82 |} 122.29 | 139.96 | 157.23 
87.57 | 105.08 | 122.60 | 140.11 | 157.63 
87.79 | 105.35 | 122.91 | 140.46 | 158,02 
$8.01 | 105.61 | 123.21 | 140.82 | 158.42 
$8.24 |. 105.88 } 123.53 | 141.18 | 158.82 
88.46 | 106.15 | 123.84 | 141.53 | 159.22 
88.68 | 106.41 | 124.15 | 141.88 | 159.62 
88.90 | 106.68 | 124.46 | 142.24 | 160.02 
89.12 |} 106.94 | 124.77 | 142.59 | 160.42 
89.35 | 107.21 | 125.08 | 142.95 | 160.82 
89.57 | 107.48 | 125.40 | 143.31 | 161.23 | 
89.79 | 107.75 | 129.71 | 143.66 | 161.62 { 
90-02 | 108.02 | 126.02 | 144.03 | 162.03.| 
90.24 | 108.29 | 126.34 | 144.39 | 162.43 
90.47 | 108.56 | 126.65 | 144.74 | 162.84 
90.69 | 108.83 |. 126.97 | 145.10 | 163.14 
99.92 | Log.1lo | 127,28 | 145.46 | 163.65 

.14 | 109.39 | 127.60 |} 145.82 | 164.05 


182 A Table of the Area's of Circles 


Diam. in DEPTH. 
Inches. x' i] 2 { 3 1 4 

81.0 18.2730 3655 54.83 73.09 
oT 18.3183 36.64 $4-95 73.27 

2 18,3634 36.73 $5.09 | 7345 

3 18,4086 36.82 | 55.22 | 73.63 
+ | 18.4540 | 36.91 | ' 55.36 | 73.82 
5 | 18.4993 | 37,00 | 55.50 | 74.00 

G6 | 28.5448 37.09 | 55.64 | 74.18 

3 18.5902 37.18 $$+77 74.36 

*8 | 28,6358 | 37.27 | 55-91 | 74-54 

»9 18,6814 | © 24.26 $6.04 _ 74.72 
$2.0 | 18.7270 37445 56.18 74.91 
xj 18.7727 | 37.55 | $6.32 | 75.09 

> | 18.8185 | 37.64 | $6.45 | 75.27 

33] 28.8643 | 37.73 | $6.59 | 75.46 
+4] 18.9102 | 37.82 $6.73 75-64 
51 28.9561 37.91 56.87 | 75.82 

.6 I9,0021 38.00 | 57-01 76.01 

47 19.0481 38.10 57-14 | 976.19 

| 8 ] 19,0942 38.19 $7.28 76.38 
+9 19.1403 38.28 | $7-42 | 76456 
$3.0 29.1866 |. 38:37 | $7.56 | 76.74 
o1 19.2328 38.47 $7+70 76.93 

A 19,2791 |. 38.56 $7.34 77.12 

+3 | 29.3255 | 33.65 | $7.98 | 77.30 
+4 | 1943719 | 38.74 | $8.12 | 77.49 

5 19.4184 38.84 58.25 77.67 

6] 19.4650 | 38.93 58.40 | 77.86 

"7 19.5115 39.02 $8.53 78.04 

8] 19.5582 39.12 58.67 78.23 

-9'] 19.6049 | 39.21 58.82 o 


—_—— 


- 


-. ond Contents of Cylinders, 8c. 183 
| DEPTH. | 
6:1 6:1 <7 [1 & +0 
91.37 | 109.64 | 127.91 | 146.18 | 164.46 
91.59 ſ- 109.91 | 128.23 | 146.55 | 164.86 
. 91.82 | 110.18 | 128.54 |} 146.91 | 165.27 
93,04 | 110.45-| 128.8 147427 | 165.67 
92.27 | I10.72 | 129.18 f} 147.63 | 166.09 
92.50 | 110.99 -| 129.49 | 147-99 | 166.49 
92.73 | 111.27. | I29.82 | 148.36 | 166.91 
92.95 | T1t.54 | 130.13 | 148.72 | 167.31 
93.18, | 111.82 | 130.45 | 149.09 | 167.72 
93:41 | 112.09 | 130.77 | 149.45 | 168.13 
93.64 | 112,36 | 131.09 | 149.81 | 168.54 
93.87 | 112-64 | 131.41 | 150.18 | 168.96 
94.09:| 112:91 | 131.73'f 150.54 | 2169.36 
94-32 | 113.18 | 132.05 | 150.92 | 169.78 
94.55 | 113.46 | 132.37 IF1.28 | 170.19 
94.78 | 1t3.74 | 132.69 | 151.65 | 150.60 
J5-OI | 114.01} 133.01 152.02 | 171.02 
95.24 | 114-29 | 133-34 | 152.39 | 171.43 
95-47 | 114.56 133.66 | 152.75 | 271.85 
95.70 | 114.84 | 133.98 | 153.12 | 172.26 
95.93 | 115.12 | 134-30 | 153-49 | 172.67 

- 96.17 | 115.40; 134.63 | 153.86 | 273.10 
96.40 | 115.67, | 134-95] 154.23 | 173.51 

* 96.63 | 115.95 | 135-28 |' 154.60 | 173.93 
96.86 |[ 116.23 f 135.60 | 154:98 | 174.35 
97.09 | 116.51 | 135.93 | 155.34 | 174.76 
97.33 116.79 | 136.26 | 155.72 | 175.19 
97.56. | 119.07 | 136.58 | 196.09 | 175.60 
97-79, | 117.35 | 136.91 | 156.46 | 176.02 
.oz:1 117.63 | 137.24 | 156.84 | 176.45 


Fi 


184 A Table of the Ared's of Cireles 


1am. 1n DEP T H. 
ace © 6 6 et a EE. 
84.0 | 19:6517 | 39430 | 58.96 |þ 78.61 
JI | 19:6985 | 39.40 | 59-09 þ 78.79 
| 19:7454 | -.3949 þ : 59.24 | 78.98 
3 | 19-7923 | 39-58 þ $9.38 | 79.17 
a4 | 19-8393 | 39.68 | 59.52 | 79.36 
5 | 19-8863 | 39777 | $9.66 | - 79.54 
6 | 19.9334 | 3987 | 59.80 | ,79-73 
7 | 19-9806 | 39.96 } J9-94 | 79-93 
| 8 20.0378 40,06 {| [60.08 |, $9.11 
9 | 20.0750 | 40.15 | 60.23 $0.3 
$5.0 | 20.1223'} 40.24 | 60.37 | Bo0.49 
.1 20.1697 40.34 60.51 $0,68 
.2 20.2172 40-43 60,65 80.87 
.3.] 20,2646 | 40.53 | 60.79 | 81,06 
+4 20.3122 |- 40.62 60.94 | : $1.25 
5] 20,3598 | 40,72, |; 61.08 j -81.44. 
.6 20,4074 | 40.81i} 61.22 |: 81.63 
7 20.4551 40.91 61437 81.82 
.8 20,5029 41.01 61.51 $2.01 
.9 | 20.5507 [|?- 41.10 | :6k65 |. 82,20 
86.0 |. 20,5986 41.20 61.79 $2439 
.I-| 20.6465 | 41.29'} 61.94 |- 82,58 
.2. | 20.6945 41.39 | 62.08 | 82,78 
- +3:] 20.7426 | 41-48 | 62.23. | 82,97 
«+ | 207907 41.58 |. . 62.37]. 83.16 
$4. 9a” 41.68 |, 62.52 $3.36 
.6 | 20.8870 41:77 62.664 83.55 
7 20.9353 43.87 | 62.81 | 83.74 
8.] 20.9836 |-..41.97 |; 6295 |- 83,93 
9.| 21.0320 | 42.06 |-. 63.10, |- $4.13 


and Contents of Cylinders, 8c. 185 


[- DEPTH | 
— ————————— 
SELL ES 
'| 98.26 | 117.91 | 137.56 | 157-22 | 176.87 
98.49 | 118.19 | 137.89 157.58 | 177428 
08.73 | 118.47 | 138.22 | 157.96 | 177.71 
98.96 | 118.75 | 138.54 | 158.34 | 178.13 
99.20 | 119.03 } 138,87 | 158,71 178.55 
99.43 | 119.32 | 139.20 | 159.09 | 178.97 
99-67 | 119.60 | 139.53 | 159.46 | 179.40 
99.90 | 119.88 | 139.86 | 159.84 | 179-82 
100.14 } 120.17 | 140.20 | 160.22 | 18025 
100,38 -| 120.45 | 140.53 | 160.60 180.68 
100.61 | 120.73 | 140.85 | 160.98 | 181.10 
100.86 | 121.02 | 141.19 | 161.36 | 181.53 
101-09 | 121,30 | 141,52 | 161474 | 181.95 
01.32 | 121.58 | 141.85 | 162.11 | 182:38 
101.56 | 121:87 | 142.18 | 162.50 | 182.81 
101.80 | 122.16 | 142.52 | 162.88 | 183.24 
102,04 | 122.44 | 142.85 | 163.26 | 183,66 
102.28 | 122.73 | 143.19 | 163.64 | 184.10 
102.52 | 123.02 | 143.52 | 164.02 | 184.53 
102.76 | 123.31 | 143.86 | 164.41 | 184.96 
102.99 | 123.59 | 144.19 |) 164-78 | 185.38 
103.23 | 123-88 | 144.52 | 165.17 i38582 
103.47 | 124,16 | 144.86 | 165.55 | 186.25 
103,71 | 124.45 | 145.19 | 165.94 | 186.68 
_103.96 | 124.75 | 145-54 | 166.33 | 187.12 
104-20 | 125.03 | 145.87 | 166.71 | 187,55 
104.44 | 125.32 | 146.21 | 167.10 | 187.98 
104.68 | 125,61 | 146.55 | 167.48 | 188.42 
2104.92 | 125.90 $6 omn | 167.86 | 188.85 
105.16 | 126,19 | 147.22 | 168,26 | 189,29 | 


126 4 Table of the Ared's of Circles 


Inches. I | 2 | 2 | 4 
87.0-] 21,0804 | 42.16 | 63.24 84.32 
$i 2l-l289 | 42.26 | 63.39 $4.52 
2 | 21.1775 | 42435 | 63.53 | $4.71 
+3 21.2261 42.45 63.68 84.90 
4 | 21.2747 | 42.55 | 63.83 | 85.10 
5 21.3234 | 42.65 63.97 $5.29 
.6 21.3722 42.74 64.12 $5.49 
7 21.4210 42.84 64.26 85.68 
$ | 21.4699 | 42.94 | 6441 | 85.88 
9 21.5188 43-94 | 64 64.56 | 86.08 
88.0 | 21,5678 | 43.14 03,10 1 Gar 86.27 
I 21.6169 43+23 64.85 86.47 
+2 | 231.6660 | 43+33 { 65.00 | 86.66 
- oZ 21,7151 43-43 65.15 86.86 
<4 | 21,7643 1 43.53 65.29 | $7.06 
5 | 21.8136 | 43.63 | 65.44 | $7.25 
6 21.8629 43.73 65.99 87445 
oF 21,9123 43.82 65.74 87.65 
8 | 21.9617 | 43.92 | 65.89 | 87.8 
9 22.0112 | 44.02 | 66.03 | 88.04 
89.0 | 22.0608 | 44.12 | 66.18 | 88.24 
«I 22-I104 | 44.22 66,33 88.44 
+3 22.1600 44.32 66.48 88.64 
53 22.2098 44.42 66.63 88.84 
++ 22.2595 44.52 66.78 $9.04 
5 22,3093 44-62 66493 $9.24 
6 | 2243592 | 44.72 67.08 89.44 
|. ++. 22,4092 44.82 67.23 89.64 
$ | 22.4592 | 44.92 | 67,38 | 89.84 
9H | 22,5092 | 45.02 | 67,53 | 90.04 


UM! 


and Contents of Cylinders, 8c, 1897 
DEPT H. | 
= © Mb @ $3.09 Mt 

105.40 | 126.48 | 147.56 | 168.64 | 189.72 
105.65 | 126.77 | 147.90 | 169.03 -| 190.16 
105.89 | 127.06 | 148.24 | 169.42 | 190.59 
106.13 f 127.36 | 148.58 | 169.81 | 191.03 
106.38 } 127.65 | 148,93 | 170,20 | 191.48 
106.62 | 127.94 | 149.26 | 170.58 | 191.91 
106.86 | 128.23 | 149.60 | 170.98 | 192.35 
Io7.11 | 128.53 | 149.95 | 171.37 | 192-79 
107.35 | 128.82 | 150.29 | 171.76 193023 
107,60 | 129.11 | 150.63 | 172.15 | 193-67 
107.84 | 129.41 | 150.98 | 172.54 | 194-91 
408,09 | 129.70 | 151.32 | 172494 | 194.35 
108.33 | 130,00-f 151.66 | 173.33 | 194.79 
108,58 | 130.29 | 152,01 {| 173-72 | 195-23 
x08.82 [130.58 {| 152.35 | 194.11 | 195.67 
109.07 | 130.88 | 152.69 | 174.50 | 196.32 
109:32 | 431:18 | '153.04 | 174490 | 196,77 
109.56 | 131.47 | 153.38 | 175.30 | 197.21 
rog.81 | 131.77 | 153.73 | 175.70 | 199.66 
11006 | 132.07 | 154.08 | 176,09 | 198.10 
T1031 | 132437 | 154-43 | 176.49 | 198.55 
110.55 |} 1324566 | 154.77 | 176.88 | 198.99 
110.80 f 132:96 | 155.12 [177.28 | 199.44 
Iii.os | 133-26 | 155.47 | 177.68 | 199.89 
111,30 |} 133.55 1 155.81 | 178.07 | 200.33 
I1T55 | 133.85 | 156.16 | 178.47 | 200,78 
111.80 | 134.15 | 156.51 | 178.87 | 201.23 
112,05 | 134.45 | 156.86 | 179.27 | 201.68 
112.30 | 134475 | 157.21 | 179.67 | 202.13 

112,55 | 135,05 | 157,56 | 180,07 | 202.58 


TY 


188 A Table of the Areds of Circles 


90.0 22.5593 | 45-12 67.68 90.24 
o 22+6095 45.22 67.83 99.44 

2 | 22.6597 | 45.32 | 67,98 | | 90.64 
3 22.7100 45.42 68.13 90.84 
4 22,7603 | 45.52 68,28 91.04 
5 | 22.8107 | 45.62 | 68.43 | gl2y 
6 | 22.8611 {| . 45.72 | 68.58 91-44 

R. 22.9116 45.82 | 68.73 91.64 
.8 22.9621 45.92 68.89 91.85 
9 23.0128 46.02 46.03 | - 69.04 92.05 
91.0 23.0634 46.13 | Gc 13 69.19 | 92.25 
I 23.1141 46.23 | 69.34 92.46 
2 | 23.1649 | 46.33 69.50 92,66 
63 23.2157 | 46.43 69.65 92.86 
4 1 23.2666 | 46.53 69:80 | 93.06 

5. | 2343176 | 46.63 | 6995 | 93427 

. 23.3685 46.74 | 70.lo | 93:47 
7 23.4196 46.34 70.26 93.68 
8 | 23.4707 | 46.94 | 70941 | 93.88 
9 | 23-9219 | 47.04 70.57 | 94.09 
92.0 23.5731 47+15 70.72 | 9429 
I | 23.6244 | 47025 | 70.87 |. 94.50 
3 23.6757 47435 71.03 94-70 
Z 23.7271 47-45 | 71.18 | 94.91 

+ | 23.7785 47-56 71.33 95.11 
5 23.8300 47466 71:49 95.32 
.6 23-8816 47-76 71.64 95.52 
7 | 23-9332 | 47.87 | 71.860 | g5.73 
8 | 23-9848 | 47.97 | 71.96 | 95.94 
24-0366 | 48.07 | 72,11 96.14 


#nd Contents of Cylinders, &c. 


| 


DEPT H. | 
BE: 7 s 1-4 

112.80 | 135.35 | 157.91 | 180-47 ] 203.03 
113.05 | 135.65 | 158.26 | 180,87 | 203.48 
113.30 | 135.96 | 158.62 | 181.28 | 203.94 
113.55 | 136.26 | 159.97 | 181.68 | 204.39 
113.80 | 136.56 | 159.32 | 182,08 | 204-84 
114.05 | 136.86 | 159.67 | 182.48 | 205-29 
114-31 | 137.137 | 160.03 | 182.89 | 209.75 _ 
114-56 | 137.47 | 160.38 | 183.29 | 206.20 
114-81 | 137.77 | 160.73 | 183.70 | 206.66 
115.07 | 138.08 | 161.09 | 184.10 | 206.12 
115.32 | 138.38 | 161.44 | 184.50 | 207457 
115.57 | 138.68 | 16180 | 184g1 | 208.03 
115.83 | 138.99 | 162.16 | 185.32 | 208-49 
116.08 | 139.30 | 162.51 | 185.73 | 20894 : 
116,33 | 139.60 | 162.86 | 186.13 | 209.39. 
116.59 | 139490 | 163.22 | 186.54 | 209.85 
116.84 | 140921 | 2163.58: | 186.94 | 210.31 
117.10 | 140.31 | 163.93 | 187.35 | 210.77 
117.36 | 140.83 | 164.30 | 187.77 | 211.24 
117.61 | 141.13 | 164.65 | 188.18 | 211.70 
I17.87 | 141.44 | 165.01 | 188.58 | 212,16 
118.12 | 147.74 | 265.37 | 188.99 | 212.62 
118.38 | 142.05 | 165.73 | 189,40 | 213.08 | 
118.64 | 142.36 | 166,09 | 189.82 | 213.54 
118.89 | 14:.67 | 166.45 | 190.22 | 214-00 
119.15 | 142.98 | 166.81 | 190.64 | 214.47 
119.48 | 143.29 | 167.17 | 191.05 | 214-93 
119.67 | 143.60 | 167.53 | 191.46 | 210440 
119.93 | 143.91 | 167.90 | 191.88 | 215.87 
120.18 | 144.22 | 168.25 | 192.29 | 216.32 


tho A Tubleof the Ared'sof Circles 


[Diam. in | DEPTH. 
__  * | 2 | 3 | -4 
93.0 |. 24.0883 | 48.18 1 72.26 | 96.35 
"ol | 24;1402 | 49.28 | 72.42 | 96.56 
+2 24-1920. |* 48.38 72.58 96.77 
3 24-2440 | 48.49 | 72.73 | 96.98 
4 | 24:2960 | 48.59 | 73-89 | 97.18 
5 | 24-3460 | 48.70 | 73.04 | 97.39 
.6 | 24.4001 | 4880 | 73.20 | 97.60 
7 | 24:4523 | 438.90 | 73.36 | 9781 
8 || 24-5045 | 49.01 | 73:51 | '98.02 
oo I 24,5568 | 49.11 | 73.67 Þ. 98.23 
94.0] 24:6091 | 4922 | 73.83 | 98.44 
x | 24.6615 | 49.32 | 73.98 | 98.64 
2 | 24.7140 | 49.43 | 7414 | 98.86 
eZ | 234-7665 | 49-53 | 7430 | 99.06 
4 | 2438190 | 49.64 | 7446 | 99.18 
51 243716 49.74 74.61 99-48 
6 | 24-9243 | 49.85 | 74.77 | 99.70 
*7 24-9770 49.95 74-93 99-91 
[8 25.0298 50,06 75.09 | 100.12 
9 | 25.0826 | yo.16 | 75.25 ] 100433 
9590 25.1355 $0.27 75-41 | TOO 
1 25.1885 | 50.38 | 75.56 | r0g975 
Þ 2542415 yo.48 75.72 | 100.96 
4Z 25.2945 | oJ9. 75.88 | 1031.18 
4 25:3476 $0.69 | 96.04 |] ro1.39 
.5 | 25.4008 | 5o.8o | 76.20 | 101.60 
G6 | . 25.4540 $0.91 76.36 | 101.82 
7 25.5073 FI.CI 76.52 | 102.03 
8 | 25.5606 $1.12 76.68 | 102.24 
25.6140 | 51.23 76.384 


and Contents of Cylinders, &c 


be: DueifctreftedD Wo Dog Ei a ff * = 4... ISS 


DEPTH. 

YRS EY 6 EE 2 IE. 3 
120-44 | 144-53 | 168.61 | 192+70 | 216479 
120.70 | 144-84 | 168.98 | 193.12 | 217.26- 
120.96 | 145.15 |; 169.34 | 193.54 | 2237.73 
121.22 | 145.46 | 169.70 | 193.9s | 218.20 

121.48 | 145.78 | 170,07 | 194.37 | 218.66 
121.74 | 146.09 þ 170.43 | 194.78 | 219-13 
123.00 | 146.40 |. 170.80 | 195.20 | 219.60 
322426 | 146.72 | 171.16 |. 195.62 | 220.07 
122-52 | 147.02 | 171.52 | 196.03 | 220.54 
122.79 | 147.34 | 193.89 | 196.46 | 220.01 
123.05 | 147.65 | 172.26 | 196.87 | 221.48 
123.31 | 147.97 | 172.62 | 197.29 | 221.95 
123.57 | 148.28 | 173.00 | 197.71 | 222-43 
123.83 | 148.60 | 173-36 | 198.13 | 222-89 
124.10 | 148.91 | 193.73 | 198.55 | 223-37 
124.36 | 149923 | 174-09 | 198.97 | 223.84 
124.62 | 149-54 | 174.46 |-199.39 [| 224-32 
124.89 | 149.86 | 174.83 | 199.82 | 224.79 
125.15 | 150.18 | 175.21 | 200.24 | 225.27 
125.41 | 150.49 | 175.57 | 200.66 | 225.74 
125-68 | 150.81 | 175.94 | 201;08 | 226.22 
125.94 | 151.13 | 176.31 | 201.50 | 226.69 
126.1x | 151.45 | 176.68 | 201.93 | 227.17 
126.47 | 151.76 | 177.05 | 202.35 | 227-65 
126.74 | 152.08 | 377.42 | 202.78 | 228.12 
127.01 | 152.41 | 177.80 | 203.28 | 228.61 
127.27 | 152,72 | 178.17 | 203.63 | 229-09 
127.54 | 153.04 | 178.54 | 204.06 | 229456 
127.80 | 153.36 | 178.92 | 204.48 | 230.04 
128.07 | 153.68 | 179.29 | 204.91 | 230-53 


192 A Table of the Area's of Circles 


[Diam. in DEPT H. 
Inches | x | 2 | 3 4 

96.0 25.6675 $1.33 77.00 | 102.67 
I 25.7210 $1.44 27.16 | 102.88 
2 | 25-7745 SISSS 77+32 | 103.10 
J | 25.8282 $1.66 | 77448 | 103.31 
* - o | 25.8818 $I.76 | 97-65 | 103.53 
5 25-9355 | $1.87 | 77.81 } 103.74 
67 25.9893 | 51.98 | 77.97 | 103-96 
- of 26.0432 $209 | 98.13 | 104.17 
8] 26.0971 52.19 78.29 | 104.39 
+9 26.1510 52.30 78.45 | 104.60 
97.0 | 26.2050. | 52.41 | 78.62 | r04.8z 
7 26.2591 $2,52 78.78 {| 105.04 
2 26.3132 $2,632 78.94 | 105.25 
33 } 26.3673 | $2-73 | 79.10 | 105.47 
1 26.4216 $2.84 } 979.26 | 105.68 
5] 26.4759 | 52-95 | 79-43 | 105-90 
.6 26.5302 53.06 } 79.59 | 106.12 
7 | 26.5846 93.17 79.75 | 10634 
8 26.6390 | 53.28 | 79.92 | 106.56 
9 26.6935 $3-39 80.08 | 106.77 
98.0 26,7481 $3.50 $0.24 | 106.99 
F 26.8027 $3.61 80.41 | 107-21 
T 26.8574 | $53.71 80.57 | 107.43 
J 26.9121 $3.82 80.74 ; 107.65 
4 26.9669 $3.93 80.90 | 107.87 
5 27.0217 54.04 81.07 | 108.09 
.6 27.0766 54.15 81.23 | 1c8.30 

7 27.1316 $4.26 81.39 | 108.52 | 
8 27.1866 | 54.37 | $1.56 | 108.74 

| 27.2476 $4.48 $1.72 | 108.96 | 


* and Contents of Cylinders, &c. 


I93 
D-EP TH. 

g- 4 +. «1-06 
128.34 | 154,00 | 179.67 | 205.34 | 23100 | 
128.61 | 154.33 | 180.05 | 205.77 | 231.49 | 
1:38.87 | 154.64 | 180.42 | 206.19 | 231,97 
129.14 | 154.97 | 180.80 | 206,62 | 232.45. 
129.41 | 155.29 | 181,17 | 207.06 | '232.94 
129.68 | 155.62 | 181.55 |. 207.48 | 233.42 * 
129.95 | 155.93 | 181.92 | 207.91 |'233.90 | 
130.22 | 156.26 | 182.30 | 208.34 | 234.39 | 
130,49 | 156.58. | 182,68 | 208:78 | 234.87 | 
130.76 | 156.91 | 183,06 | 209.21 | 235.36 
131-03 | 157.23 | 183.44 | 209.64 | '235.85 
131.30 | 157.55 | 183,81 | 210.07 | 236.33 | 
131.57 | 157.88 | 184.19 | 210.50 | 236.82 | 
131.84 | 158.20 | 184.57 | 210.94 | 237.30 
172.11 | 158.53. | 184.95 | 211.37 | 237.79 
132-38 j 158,86 | 185.33 | 211.81 | 238.:8 } 
152.65 | 159.18 | 185.71 | 212:24 | 238.757 
132.93 | 159.50 186.09 212,67 239.26 
133-20 | 159.83 | 186.47 | 213.11 | 239.75 | 
133.45 | 160.16 | 186.85 | 213.54 | 240.24 
133.74 | -160,49 | 187.24 | 213:98 | 240.73 | 
134.02 | 160,82 | 187.62 | 214:42 | 241.22 
134.29 | 2161.14 | 188.05 | 214:86 | 241.71 
134.56 | 161.47 | 188.38 | 215:30 | 242.21 | 
134.84 | 161.80 | 188.77 | 215,74 | 242.70 

/ 135e11 \ 3162.13 | 189.15 | 216.18 | 243.20 | 
135.38 | 162,46 | 189.53 | 216.61 | 243.68 
135.66 | 162479. | 189.92 | 217.05 | 244.18 { 
135.93 | 163-12 | 190.30 | 217.49 | 244.67 

| 136.21 | 163.45 | 196.69 | 217.93 | 245.17 | 


K 


194 A Table of the Area's of Circles 


WR s.. 


GE DEPTH. 
Inches. I HS MM | 4 
{ 99,0 |. 27-2968 54.59 | $1.89 |: 109.19 
I 27.3519 [ 54.70 $2.06' | 109.41 
43 27.4072 | 54v1 $2.22 | 109.63 
3 | 27-4625 $492 | B2439 | 109.85 
& | 27.5178 $5.04 | 82.55 | 110.097 
4 SS 27.5732 | $515 | $2.72 | 210.29 
6 | 27.6286 $5.26 82.88 | 210,51. 
7 7 | = $5-37 | 83.05 | 210.74 
8 27.7397 $5.48 $3.22 | 110.96 
1 9 27-7953 | $5.59 | 83.39 | 111.18: 
100.0 27.8510 55.70 $3.55 | 111.40 
1 I 27.9067 55.81 $3.72 | 111,63 
&S 27.9625 55.92 83.89 | 111.85 
+3 28.0184 $6.04 $4.05 | 112.07 
+4 28.0743 56,15 $4.22 | 112.30 
5 28.1302 56.26 "84-39 | 112,52. 
.6 28.1862 56.37 84.56 | 112474 
R, 28.2423 56.48 84.73 | 112.97 
8 28.2984 56.60 84.89 | 113.19 
9 28.3546 |]. 56.71 $85.06 | 113.42' 
101.0 | 28.4168 | $9.82 |. 85.23 | 113.64 
$ i 28.4671 $6.93 85.40 | 113.87 
3 28.5234 | $7.05||. 85.57 | 114.09 
43 28.5798 | $57.16 | By.74 | 114.32 
| 4 28.6363 $7.27 85-91 | 114.54 
5 28.6928 $7.39 86.08 | 114.77 
| .6 23,7494 $7.50 86.25 | 115-00 
7. | 28.8060 | 57.61 86,42 | 115-22 
8 | 28.8627 | . 57.73 | $6.59 | 115.45 
9 28,9194 57.84 86.76 | 115.68. 


--and Contents of Cylinders, &c. 
—  — my 
F_|-:6- 1-9 '}-8 lg 
| "336.49 | 163.78, | 191.08 | 218.38 | 245.67 
|:136.76 | 16411; ]. 191.46 | 238.82 |; 246.17 ; 
1 137,04) | 154.44] . 191.85 | 219.26 ; 246, 66 | 
137,31) $4344] 192.23 | 219.79 (247.16 | 
|*137459' | 165.11 | 192.63 |-220.44 2.47.66 
1137.87 | | 165.44 | 193.01 220.58 ' 248.16 | 
138.14 | 165.77 | 193.40 | 221.02 | 248.65 ; 
138.42 l 166.10 | 193.79 | 221.47 |. 249.16} 
| 138,70 |. = 194.18 |. 221.92 | 249.66 | 
1 138.98 |. r66.77 .194.57 222.36 | * 250,16 | 
| ©139626 [ , 167,11 [194 54.96 222,81 2.50.66 | 
139. 4 167.44. | 195435 | 223.26 | 251.16 | 
139.81 | 167,77. | 195.73 | 223.70 SEAT 
140,09 | 168,11 | 196,13 | 224.124 | 252.16 
140.37. | 168.44 196.52 | 224.59 | 252, 67 
; "140465: 168,78 J 196.91 225494 253.17 17 } 
| "149.93] 169,12|| 197-30 | 225.49 |; 253.67 | 
"147.221; |"169.45|| 97.69 | 225.94 | 254.18 ' 
| 141.49; | 169.79 |. 198.09 | 226.38 |'254.68 ; 
; 141.77 | 170-12 | 198.48 | 226. Y 255. I9 . 
142,06'| 170.47 198, 88 227.29 255.70 
141.34 | 170.80, | .199.27 (| 227.74 | 256.20 
| 142,62'| 171,14, | 199.66'] 228.18 | 256.71 | 
142.90. 171, 48 ; 200,06. 228.64 | 257.22 
7 143.18 | 171.821 200.45. | 229.09 | 257.72 
) 1143.47 | 172.16 | 200.85 229.54 258.24 
| | 143-75 | 172.49 | 201.24 | 229.99 | 258.74 
' 144-03: | 172.84 | 201,64 | 230.45 | 259.25 
3 144-32 | 373.18 ! 202.04 | 230.90 | 259.77 
* p 144.60 173efI $499] 231.35 | 260.27 
K 2 


A Table of the dres's.of Circles 


[24S | 
I02.0 | 28.9762 87.93 | 115.90 
1} 29-0330 | F8. 89.30, | 116.}; 
DS: 29.0899 'S; : $7.27 |. 116.26, 
3] 29-1469 | 5 _ "87.44 |. 116.59 
+ | 29-2039 | V7.61, £216.81 
5 ] 29.2610 | 87.78 | 1 17.04. 
6 |. 29.3181 | 87.95 | 117,27 
7 | 29-3753 88.13 | 117.50 
\$ ]. 29-4325 3,36 | 88.30 | 117.7; 
9.|_ 29-4898 |. 58.98 | ' 88.47 | 117,96 
103.0 1 29:5471 | 5999-7 88:54; | 178, 
.4T 29.5c45. | $9.21: | 88,81] 11844 
-2 | 29.6620 | "59.32 | B8.99 | 118,65 
3 29.7195 $9.44 89.16 | 118.88 
+ | 29.7772 | $9.55 | 89.33 1 11g 
S| 298347] $9.67 | 89.51 | 119.4 
6] 298924 | "59.78 | 89.68 T1917 
7 29.9501 £9.90; |. 89.85 | 1: * 
$ | 30.0079, | 60.02 .90,02| | 120.93 
9 | 30.0657 |. 60.13 | 9go.zo | 120, 120.26 
104-0 .| 30.1236 | 60.25 90.37 [120.9 
S i 30.1816. } 60,36 90.54. I 20.72 
3 30.2396; et, |. 90:72 | 120.96 
43 30-2977: |. 60,60, | 0.89 | 121.19 
4 | 30.3558 | 60.71 1, 9H07 | 121.44 
5 30-4140 60.81'}. 91.24 | 121.66 
6 30.4722 60.94 91.42 | 121. 89, 
7 | 3095305 | 6106 | 91.59 | 1:2. t| 
.L 30-5889 | 61.18 91.77 | 122. 36| 
| 61.29 1 . 91.94 


L322. [2.59 


 ant# Contents of Cylinders , GLC. 


197 


| 


| DEPTH. 
F CE SES 
144.88 | 173:36 | 202.83 | 231.81] 261.78 
145.17 | 174.20 | 303.23 | 232.26 | 261.30 
145.45 | 174.54 | 203-63 | 232.72 | 261,81 
' 145.74 | 174.88 | 204.093 | 233.18 262,32 
146.02 175.22 | 204-43 233,63 | 292.34 
| 146,31 175. 57 | 204.83 | 234.99 263. 25 
| 146.59 | 175.91 | 205.23 | 234.54 | 263.86 
| 147.88 | 176.25 | 205.63 | 235.00 | 254.38 
| 147.16 | 176.59 | 206.02 | 235.46 | 254.89 
147.45 F | 176494 206.43 235.92 | 265.41 
147.74 | 177.28 | 206.83 | 236.38 | 265.92 
| 148.02 | 177.62 | 207.23 | 236.83 -| 266.44 
148.31 | 177.97 | 207.63 | 237.30-| 266.96 
143.65 | 178.31 | 208.03 | 237.75 | 267.47 
143.8H | 178.66 | 208.44 | 238.22 | 267. 99 
149.18 | 179.01 | 208.85 | 238.68 | 268.52 | 
143.46 | 179-35 | 209-24 | 239.14 | 269.03 
' 149.76 | 179.70 | 209.65 | 239.60 | 269.55 
; 150.04 | 180.05 | 210.06 | 240,06 | 270.07 
' r50.33 | 180.40 | 210.46 | 240.53 | 270.59 
' 250.62 | 180.74 | 210.86 | 249.98 | 271.11 
| 150.9i | 181,09 | 211.27 | 241445 | 271,63 
| 151.20 | 181.43 | 211.67 | 241.91 | 272.15 
151.49 | 181.79 | 212.09 | 242.38 | 272.68 
151.78 | 182.14 | 212.49 242.85 | 3 1 273-20 
152.07 | 182.48 | 212.90 | 243. JL | 273.73. 273.73 
| 152.36 | 182,83 |] 213.30 | 243.98 | 274.25 
| 152.65 | 183.18 | 213.71 | 244.24 | 274.77 
' 152.95 | 183.53 | 214.12 | 244.71 | 275.30 
153;24 | 183.88 | 214.53 | 245.18 | 275.82 


K 3 


198. A Table of the Area's of... Circles 


Diam. in DEPTH | 
nr = 2-1 3} -4- 
105:0 30.7057 61.41 92.12 | 122.82 
A 30.7642 | 61.53 | 92.29 | 123.06 
| 30.8228 61.65 92.47 | 123.29 
+3 30.8814 61.76 92.64 | 123+52 
4 30.9401 61.88 92.82 } 123.76 
4 30.9989 | 62.00 93.00 | 12490 
.6 | 31-0577 62.12 93-17 | 124.23 
7 31.3165 62.23 93-35 | 224-446 | 
8] 31.1754 | 62.35 | 93-53 | 12470 
9 31-2344 | 62.47 | 93.70 | I 2 4.94 
106.0 3102934 62.99 93.88 125.17 
1 316352F 62.70 | 94.06 | 125.41 
o2 31.4116 | . 62.82 94.23 | 12564 
+2 31.4708 62.94 94.41 | 125.88 
 "'*4 | 31.5300 | 63.06 | 94:59 | 126.12 
5 | 31.5893 | 63.18 | 94.77 | 126.36 
5 | 31-6487 63+430 94.95 | 126.60 
7 Zl-7081 | 63.42 95.12" | 12683 
$ | 31.7675 | 63.53 | 95.30 | 127.07 
9 31.8279 63.65 95.48 | 127.30 
107.0 | © 31.8866 63.77 9566 | 127.54 
.I | 31-9462 | 63.89 | 95.84 | 127.78 
.2 32.0059 64.01 96,02 | 128.02 
3 32.0657 64.13 96.20 | 128,26 
4 32.1355 | , 64.25 96.38 | 128.50 
5 | 32-1853 | 64.37 | 96.56 | 128.74 
6 32.2452 | 64.49 | 96.74 | 128,98 
7 3243052 | 64,61 | 96.92 | 129.22 | 
8$ | 32.3652 | 64.73 | 97.10 | 129.46 | 
9 32.4252 | . | 129.70 


. aud Contents of Cylinders, 8&c,- 199 
DEPTH. 

Fe CE 1 19 
153.53 | 184.24 | 214.94 | 24.65 | 27635 
153.82 | 184.58 | 215.35 | 246.11 | 276.88 
154.12 | 184:94 | 215.76 | 246.58 | 277.41 
154.48 | 185.29 } 216.17 | 247.05 | 277993 | 
154.70 | 185.64 | 216,58 | 247.52 278.46 
155.900 185.99 216.99 | 1247.99 | 278.99 
155.29 | 186.35 | 217.41 | 248.46 | 279.52 
155.58 | 186,70 | 217.81 | 249:93 | 280.04 
I55.88 | 187.05 | 218.23 | 249.40 | 280.58 
156.179 | 187440 | 218,64 249.87 281.11 
156.47 | 187.765 | 219.05 | 250.34 | 2:81.64 
156.76 | 188.11 | 219.46 | 250.82 | 282.17 
157.06 | 188.47 | 219.83 | 251.29 | 282.70 
157.36 | 238.83 | 220430 | 251.97 | 283.24 
157.65 | 189.18 | 220.71 | 252.24 | 283.77 
157.95 | 189.53 | 221.12 | 252.71 | 284.30 
158.25 | 189.89 | 221.54 | 253.19 | 2$4.84 
158,54 | 190.25 | 221.96 | 253.66 | 285.35 
153.84 | 190.60 | 222.37 | 254.14 | 285.99 
159.14 | 190.96 | 222.79 | 254.62 | 286.44 
159.43 | 191.32 | 223.20 | 255.09 | 286.97 
159.73 |} 191.68 | 223.62 | 255-57 | 287.51 
I60.03 I92.04 224.04 256.05 238,05 
160.33 | 192.40 | 224-46 | 256.53 | 288.59 
160.63 | 192.75 | 224.88 | 257.00 | 289.13 
160.93 | 193.11 | 225.30 | 257.48 | 239.67 
161.23 | 193.47 | 225.72 | 257.96 | 299.21 
161.53 | 193.83 | 226.14 | 258.44 | 290.75 
161,83 | 194.19 | 226.56 | 258.92 | 291.29 
162.13 | 194.55 | 226.98 | 259.40 | 291.83 


K 4 


200 A Table of the Area's of Circles 


[Diam. in DEPT FL 
RIS] 3 4. 
108.0 | 32.4854 | 6497 | 97.46 | 129.94 

I | 32.5456 | 65.09 | 97.64 | 130.18 
.2 32.6058 65.21 97.82 | 130.42 
+3. | | 32.6661 65.33 98.00 | 130.66 
4 32.7265 | 65.45 98.18 | 130.90 
S | 32.7869 | 65.57 | g8.36 | 131.15 
.6 32-3474 | 65.69 | 98.54 | 131.39 
7 | 32.9079 | 65.82 | $98.72 | 131.63 

| .8 32.9685 | 65.94 | 98.90 | 131.87 

+9 33-0291 66.96 99.09 | 132.12 
10900 | - 33.0898 | 66.18 99.27 | 132.36 

ol 33-1505 | 66.30 | 99.45 | 132,60 

2 | 33-2113 | 66.42 | 99.63 | 132.84 

3 | 33-2722 | 66.54 | 99.82 | 173.09 

+4. | 33-3331 | 66.67 | I00.00 | 133.33 
__ 33-3940 66.79 | 100.18 {| 133.58 
6 33-4551 66.91 | 100,37 | 133.82 

9 33-5161 67.03 | 100.55 | 134.06 

[8 33-5773 67.16 | 100.73 | 134.31 

9 33-6385 67.28 | 100,92 | 134.56 
110.0 33.6997 67.40 | 101.10 | 134.80 
3 33-7610 |, 67.52 | 101.28 | 135.04 

.2 33.8224 67.64 | 101.47 | 135-29 

43 33.8838 67.77 | Io1.65 | 135.54 

.4 | 33-94j2 | 697.39 | 101.84 | 135.78 

'5 | 34.9068 68.01 | 102.02 | 136,03 

'6 34-068 3 | E8.14 | 102.20 | 136.27 

7 34-1300 | 68,26 | 102.39 | 136.52 

.L 34-1917 68.38 | 162,58 | 136.77 

| 9 34-2534 | 68.51 | 102.96 | 137.01 


and Contents of Cylinders, &c.- 


ik. 


DEP I Hh. 

5 6 3-4-4 
of | 19491 227,40 | 259.88 | 292.37 
162.73 | 195.27 | 227.82 | 260.36 | 292.91 
163.03' | 195.63 | 228.24 | 250.85 | 293.45 
163.33 | 196.00 | 228.65 | 261.33 | 293.99 
163.63 | 196.36 | 229.08 | 261.81 | 294.53 
163.94 | 196.72 | 229.51 | 262430 | 295.08 

. 164.24. | 197.08 | 229.93 | 262:78 ] 295.62 
1 164-54 \ 197,45 | 230.36 | 263.26 96.17 
164.84 | 197.80 | 230.78 | 263.74 | 296.71 
165.15 | 198.17 | 231.20 | 264.23] 297.26 
165.45 | 198.54 | 231.63 | 264.72 | 29781 
165.75 | 198.99 | 232.05 | 265.20 | 298.35 
166.06 } 199.27 | 232.48 | 265.69 | 298.90 
166.36 | 199.63 | 232.90 | 266.18 | 299.45 
166.67 | 200.00 | 233.33 | 266.66 | 300,00 
166.97 | 200,36 | 233.76 | 267.15 | 300.55 
167.28 | 200.73 | 234.19 | 267.64 | 301.10 
167.58 | 201.10 | 234.61 | 268.13 | 301.64 
167.89 | 201.47 | 235.05 | 268.62 | 302.20 
168.20 | 201.83 | 235.47 | 269.11 | 302.75 
168,59 | 202.20 | 235.90 | 269.60 | 303.30 
168.31 |-202.57 | 236.33 | 270.09 | 303.85 
169.11 | 202.93 | 236.75 | 270.58 | 304.40 
169.42 | 203.30 | 237.19 | 271.97 | 394.96 
169.73 | 203.67 | 237.62 | 271.56 | 305.51 
170.04 | 204.04 338. o5 | 272.06 | 306.06 
170.34 | 204.41 | 233.48 | 272.54 | 306.6z 
17665 204.78 | 238.91 | 273.04 | 307.17 
170.96 | 205.15 | 239.34 | 273-54 | 307.73 
| 171.07 | 295,52 | 239:y9 | 274.02 | 308.28 


CY 


R 5 


202 A Table of the Area's of Circles 


Diam. in DEPTH. 

Inches. | t | %, 3 | 4 

111.0 34.3152 | 68.63 | 102.95 | 137.26 
o1 34-3771 68.95. | ro3.13 | 137.51 
2 34.4390 68.88. | 103.32 | 137.76 
43 34.5010 69.00 | 103.50: | 138.00 
4 34.5630 69.13 103.69 | 138.25 
5 34.6251 69,25 | 103.88 | 138.50 
6 | 34.6872 | 69.37 | 104.06 | 138.75 
7 | 34-7494 | 69.50 | 104.25 | 139-00 
.8 34.8116 69.62 | 104.43 | 139.24: 
9 | 34.3739 | 69.75: | 104.62 | 139-50 

112.0 34.9363 69.87 | 104.81 | 139.74 
A 34-9997 70.00" | 105,00 | 140.00 
2 | 35.0612 | 7&12 | 105.18 | 140.24 
3 35-1237 70.25 | 10537 | 140.50 
+4 35.1363 70.27 | 105.56 | 140.74 
5 35.2489 | 70.50 | 105.75 | 141.00 
.6] 35.3116 | 70.62 | 105.93 | 141.24 
7 35.3744 70.75 | 106.12 | 141.50 
.8 35.4372 | 70-87 | 106.31 | 141.75 
.9 3<.5000 | 71.00 | 106,50 | 142.00 

113.0 35.5629 71,13 | 196.69 | 142.25 
.1I 35.6259 | JI.25 106.88 | 142.50 
A 35.6889 71,38 | 107.07 | 142.76 
A 3547520 71.50 | 107.26 | 143.01 
4 | 35.8152 i 71.63 | 107.45 | 143.26 
5 35.8784 71,96 107.64 | 143.51 
.6 35.9416 71 8 | 107,82 | 143.76 

ANT > | 36,0049 | 72001 | 108,02 | 144.02 
.8 36.0683 72-14 | 108.21 | 144.27 

Se 36.1317 | 72-26 | 108,40 | 144.53 


and Contents of Cylinders, 8. 203 


| D551. 

T1 TTL. 
171.58.] 205.89 | 240.21 | 274.52 | 308.84 
171.89 | 206.26 | 240.64 | 275.02 | 309.39 
172.20 | 206.63 | 241.07 | 275.51 | 309.95 
172.51 | 207.01 | 241.51 | 276.01 | 310.51. 
172.82 | 207.38 | 241.94 | 276.50 | 311.07 
173.13 | 207.75 | 242.32 | 277-00 | 311.63 
I73.44 | 208.12 242.81 | 377.50 | 312,18 
173-75 | 208.49 | 243.24 | 277.99 | 312.74 
174.06 | 208.87 | 243.68 | 278.49 | 313.30 
174.37 | 209.24 | 244.12 | 278.99 | 313.87 
174.68 | 209.62 | 24455 | 279-49 | 314-42 
175.00 | 209.99 | 244-99 | 279-99 | 314.99 
175.31 | 210.37 | 245.43 | 280.49 } 315.55 
175.62 | 210.74 | 245-87 | 280.99 | 316.12 
175.93 | 211.12 | 246.30 | 281.49. | 316,67 
176.25 | 211449 | 246.84 | 281.99 | 317.24 
176.56 | 211.87 247.18 | 282.49 317-80 
176.87 | 212.24 | 247.62 | 282.99 | 318.37 
177.19 | 212.62 | 248.66 | 283.50 | 318.93 
177.59 | 213,00 | 248.50 | 284.00 | 319.50. 

| 177.82 | 213.38 | 248.94 | 284.59 | 320.07 
178.13 | 213.76 | 249.38 | 285.01 | 320.63 
178.45 | 214.13 | 249.82 | 285.51 | 321.20 
178,76 | 214.51 | 250.26 | 286,02 | 321.77 
178.08 | 214.89 | 250.71 | 286.52 | 322.34 
179.39 | 215.27 | 251.15 | 287.02 | 322.90 
179.71 | 215.65 | 251.59 | 287.53 | 323447 
180.293 | 216.03 | 252.94 þ 288,04 | 324.05 

| 180.34'] 216.41 | 252.48 | 288.54 | [324,61 

i 180,66 | 216.79 | 252.92 | 289.06 | 325.19 


- 3 


204 A Table if the Area's of Circles 


— 13] 

1; 114-0-| : 36,1952 | , 73.39 | 1o8.59 | 144.78 

«al | . 36.2587 | ,-92.52 | 108.78 | 145.94 

2 | : 36.3223 |. 72.64 } 108.97 | 145.29 

a E 36.3859 72.77 |} 109.16 | 145.54 

| . 4 | 36.4496 | 72.90 | 109.35 | 145.80 

| S | © 36.5134 | 73.03 | 109.54 | 146.05 

6 | 36.5772 | 73.15 | 109.73 | 146,31 

7 36.6410 | 73.23 | 109.92 | 146.56 

8 | 36,7049 73.41 | 110.13 | 146.82 

j 91 36.7689 | 73.54 | 110.31 | 147-08 

| 115.0 36.T329 | 73.67 | 110.50 | 147-33 

Fo 36.8970 73-79 | 110.69 | 147-59 

2 36.9612 73-92 | 110.88 | 147.84 

3 37.0254 74.05 | 111.08 | 148.10 

<1 37.0896 | 74.18 | 11t.27 | 148.36 

is 5 | 37-2539 | 74-31 | 111.46 | 148.62 

-6Þ 37.2183 74.44 | 111.66 | 148.87 

| 7.1 37.2827 | 74.57 | 111.85 | 149.13 

. 8]. 37.3472 | 74-69 | 112.04 | 149.39 

_ 37-4117 { . 74.82 | 12.24 | 149.65 

116.0 | 37.4763 | 74.95 | 112.43 | 149.91 

1 37.5409 | 75.08 112.62 } 150.16 

A 37.6056 75.21 | 1123.82 | 150.42 

| ...o} | 37-6704 om] 113.01 { 150,68 

i, ofÞ 37-7352 | 75-47 | 313.21 | 150.94 

+5 37.8001 75.60 I13-40 | 151.20 

6 | 37.8650 | 75.73 | 113,60 | 151.46 

, 7 37.9300 75.86 I13.79 | 151.72 
| Y fy bf 75-99 | 113.99 | 151.98 | 

ER 38.0601 ;] 76.12 | 114.18 | 152.24 


nd Contents of Cylinders, &c. 


205 


mw DEPTH 
CE ET #13 | 

_ 180.98 | 217.17 | 253.36 | 289.56 | 325.76 
181,30 | 2197.55 |] 253.81 | 290.07 | 326.33 
181.61 | 217.93 | 254-25 | 29058 | 326.90 
181.93 | 218.32 | 254.70 | 291.09 | 327.47 
182.25 | 218.69 | 255.14 | 291.59 | 328.04 
i82.57 | 218.08 | 25$.59 | 292.10 | 328:62 |. 
182.89 | 219.46 | 256.04 | 293462 | 329.19 
183.21 | 219-85 | 256.49 | 293-13 | 329.77 
183.53 | 220023 | 256.94 | 293.64 | 330.35 
183.85 | 220.61 | 257.38 | 294.15 | 330.92 
184.17 |] 221.00 | 257.83 | 294.66 | 331.50 
184.49 | 221.38 | 258-28 | 295.18 | 332.07 
184.81 | 221.77 | 258.73 | 295.69 | 332.65 
185.13 | 222.15. | 259-18 | 295.20 | 333.23 
185.45 | 222.53 | 259.62 | 296.71 | 333.80 
185.78 | 222,92 | 260.08 | 297.23'] 33439 
186.09 | 223-31 | 260.53 | 297.74 | 334:96 
186.42 | 223-70 | 260.98 | 298.27 | 335.55 
186.74 | 224.08 | 261.43 | 298.78 | 336.12 
187.06 | 22447 | 261.88 | 299.30 | 336.71 
187.38 | 224.86 | 262.33 | 299.81 | 337.29 
187.71 | 225.25 | 262.79 | 300.33 | 337.87 
188.03 | 225.63 | 263.24 | 300.84 | 338.45 
188.35 | 226.02 | 263.69 | 301.36 | 339.03 
188.68 | 22641 | 264.15 | 301.88 | 339.62 
189.00 | 226.80 | 264.60 | 302.40 | 340.20 
189.33 | 227.19 | 265.06 | 302:92 | 340.79 
189.65 | 227.58 | 265.51 |] 303.44 | 341.37 
189.98 | 227.97 | 265.97 | 303.96 | 341.96 
190.30 | 228.36 | 266.42 | 304.43 | 342.54 


206 A Table of the Area's of Circles 


Dn DEPTH. 
Inches. 1 2 3 '4 
117.0 33.1252 76«25 | 114.38 | 152.50 
oI 38.1904 | 76.38 | 114-57 | 152.76 
1» 38.2557 76.51 | 114.77 | 153.02 
+3 | ' 38.3210 | 76.64 | 114.96 | 153.28 
+ { 38.3864 f 76.77 | 115.16 | 153.54 
5 38.4518 76.90 |} 115.36 | 153.1 
6 | 38.5173 | 77.03 | 115.55 | 154-07 
7.1 383-5828 | 77.17 | 1x5975 | 15433 
'S8.] 33.6484 | 77.30 | 115.95 | 154-59 
, « 38,7140 | 77443 | 116,14 154.86 
118.0 | :38.779p | 77.56 | 116.34 | 155.12 
2 38.8455 77.69 | 116,54 | 155.38 
.2 38.9113 77.82 | 116.73 | 155.64 
23 | 3899772 | 77.95 | 116.93 | 155.91 
4 39.0431 78.09 | 117.13 | 156.17 
Sj 39-logi , 978.22 | 117.33 | 156.44 
.6 39.1751 78.35 | 117.53 | 156.70 
7 | 39.2413 78.48 | 119.72 | 156.96 
8 | 39.3073 | 78.61 | 117.92 | 157-23 
9] 3943735 | 9875 | 118.12 | 157.49 
I19.0 39.4398 78.88 | 118.32 | 157.76 
I 39.5061 79.01 | 118.52 | 158.02 
ſc 39.5725 79.14 | 118.72 | 158.29 
3 | 39.6389 79-28 | 118.92 | 158.56 
+4 39-7054 79.41 | 119.12 | 158.82 
$3 39.7719 79.54 119.32 159.09 
6] 398385 | 79.68 | 119.51 | 159.35 
7 39.9952 79.81 | 119.72 | 159.62 
8] 39.9719 | 79.94 | 119.92 | 159.89 
| 9 | 40.0386 80.08 | 120.11 | 160.1c_ 


— 


| and Contents of Cylinders, 8c. 


Wits DEPTH. 
FS gy 1 FT [4 
190.63 |.228:75 [266.88 | 305.00 | 343.13 
190.95 | 229.14 |. 267.33 | 305.52 | 343-71 
191.28 | 229.54 | 267-79 | 306-05 | 344.39 
191.61 || 229.93 | 268.25 | 306.57 | 344.89 
I91.93 | 230-32 | 268.70 307.09 | 345-47 
192.26 | 230.71 | 269.16 | 307.62 | 346.07 
192.59 | 231.10, |, 269.62 | 308.14 | 346.65 
1192.92 | 231-50. |-270,08 | 308.66 | 347.25 
193-24 | 231-89. | 270.54 | 309.18 | 347.83 
193-57 | 232-28 | 271,00 | 309.71 | 348.43 
193.90 | 232.68 | 271.46 | 310.24 | 349.02 
194-23 | 233.07 | 271.92 | 310.76 | 349.61 
194.56 | 233-47 | 272.38 | 311.29 | 350.20 
194.89 | 233.86 | 272.84 | 311.82 | 350.79 
195.22 | 234.26 273-30 | 312.34 351.39 
195.55 | 234.65 | 273-76 | 312.87 | 351.98 
195.83 | 235-06 | 274-23 | 313.40 | 352.58 
196.21 | 235-45 | 274-69 | 313.93 | 353.17 
196.54 | 235.%4 | 275-15 | 314.4& | 353.76 
196.87 | 236.24 | 275.61 | 314.98 | 354.36 
197.20 | 236.64 | 276.08 | 315.52 | 354.96 
| 197,53 | 237.04 | 276.54 | 316.05 | 355.55 
197.86 | 237.43 | 277.01 |, 316,58 | 356.15 
198.20 | 237.83 | 277.47 | 317.11 | 356.75 
198.53 | 238.23 | 277.94 | 317.64 | 357.35 
1 198.86 | 238.63 | 278.40 | 318.18 | 357.95 
199.19 | 239.03 | 278.87 | 318.70 | 358.54 
199.53 | 239.43 | 279-34 | 31924 | 359.15 
199.86 | 239.83 | 279.80 | 319.78 | 359.75 
200.19 | 240.23 | 280.27 | 320.39 | 365.34 


208 A Table of the Aren's of Circles 


Diam. in| DE PT H. SS 
—r 4. 3 1.4 
120.0-|. 40.I054 | Boz1 | 120:32,} 160.42 | 

. eo. | 40-1723 80.34 |*120:52 | 160.69 

.2 | 40:2392'| $0.48 120:72 / 160:96 

+3 | 40:3062 $0.61 | '120.92 | 161.22 
++ | 40e3733 f $0.75 | 121.12 | 161 49 
5 | 49-4403 | 80,88 | 121.32 | 161 76 

|... 6] 40.5075 $1.01 | 121.52 | 162.03 

52:37 <| 40-5747 | Br.15 | 131-73 | 162.30 
'*$<| , 40-6420 | 81,28 | 121.93 |' 162.57 
9'] 40.7093 | 81,42 | 122.13 ] 162,84 

121-0 | 40.7766 | 81,55 | 122433 3 | 163.10 lo 

"3 | 40.8441 | 81.69 | 122,53 | 163.38 
2 40.9116 $1.82 | 122.74 | 163.64 
.43Z 40.9791 $1.96 | 122.94 | 162,92 
+4 41.0467 $2.99 | 123-14 164.19 
5] 411143 j 82,23 | 133-34 | 164.46 
.6 | 41.1920 82.36 | 123.55 | 164.73 
7 41.2498 82.50 | 123-75 | 165.c0 
[8 41.3176 | :82.63i|:123.95 | 165.27 

9 41.3355 82.77 124.16 | 165.54 

I22.0 | : 41.4534 82.91 124.36 | 155.91 
oT 41.5214 83.04 | 124.56 | 166,08 
EO 41.5895 $3.18 | 124.77 | 166.36 
3 41.6575 $3.31 | 124.97 | 156.63 
+4 4le7257 | 83.45 | 25.18 | 166.90 
5 41.7939 | 83.59 : 125.38 ' 167.t8 | 
6 | 41.8622 $3.72 ; 125.59 | 167.45 
7 41.9305 83. 86 | I25.79 ! 167.72 
8 41.9989 84.00 |; 126,00 | 168.00 | 
9 42.0673 $4.13 | 126.20 | 168,27 +] 


and Contents off Cylinders, &c. 209 
DEPTH. = 
DP 200. 2 3, i ol "il 
200.53 | 240.63 | 280.94 | 320.84 | 360.95 
200.86 | 24r.03 | 281.20 | 321.38 | 361.55 
201.20 | 24I-43 | 281.67 | 321.91 | 362.15 
201.53 | 241.84 | 282.14 | 322.45 | 362475 
201,87 | 242.24 | 282.61 | 322,98 | 363.36 
202.20 | 242.64 | 283.08 | 323.52 | 363.96. 
202+54 | 243-04 | 283.55 | 324.06 | 364.56 
202.88 | 243.45 | 284.02 | 324.60 | 365.18 
203.2I | 243.85 | 284.49 | 325.14 | 36578 
203.55 | 244.25 | 284.96 | 325.67 | 366.38 
203.88 | 244.66 | 285,43 | 336.21 | 366.98 
204.22 | 245.06 | 285,91 | 326.75 | 367.60 
204456 | 245.47 | 286.38 | 327.30 | 368.21 
204-90 | 245-87 | 286,85 ] 327.83 | 368.81 
205-24 | 246.28 | 287.33 | 328.38 | 369.42 
205.57 | 246.68 | 287.80 | 3:28:91 | 370.03 
205.91 | 247.09 | 288.27 | 329.36 | 37064 
206.25 | 247.50 | 288.75 | 330.00 | 371.35 
206.59 | 247.90 | 289.22 | 330.54 | 371.85 
206.93 | 248.31 | 289.70 | 331.08 | 372.47 
207-27 |} 248.72 | 290.17 | 331-62 | 373.08 
207.61 | 249.13 | 290.65 | 332.17 | 373.69 
207-95 | 249.53 | 291.12 | 332.71 | 374.30 
208.29 | 249.94 | 291.60 | 333.26 | 374.91 
_208,63 250.36 | 292.08 | 333.81 | 375.53 
208.97 | 250.76 | 292,56 | 334.45 | 376.15 
209.31 | 251.17 | 293.03 | 334.90 | 376.76 
209.65 | 251.58 | 293.51 | 335.44 | 377-37 
210,00 | 251.99 | 293.99 | 335-99 | 377-99 
210434 | 252.40 | 294-47 | 336,54 | 376.60 


2109 A Table of. the Ares's of Circles 


Dia. in DEPTH. 
Inches. I F8--4:-3 y 4 

I23.0 | 43.1358 | . 84027 | 126.41] 168.55 
ox 42:2043 | $4.41 | -126.6x :| 168.8; 
62 42-2729 84.55 | 126.82 | 169.99 

«3 42.3416 384.68 | 127.02 | 169.26 

<4 42+1103 84.82 | 127.23 ! 169.64 

5 42.4790 84.96 | 127.44 | 16949: 

.6 42.5479 85.10 | 127.64 | 170-19 

7 42.6167 85.23 | 127.85 | 170447 

8 | ' 42.6859 | 85.39 | 128.06 | 170.94 
9-1 42.7547 85.51 | 128.27 | 171.02 
124.0 | 42.8237 85.65 | 128.47 ; [171.29 
I 42.8928 85.79 | 128.68 | 171.57 

+2 42.9619 | 85.92 | 128.89 | 171.35 

8. 43.0312 | | 86.06 | 129,09 | 172.12 

. 43-1004 |} - 86.20 | '129.30 || 173.40 
5 | 43.1697 | 86.34 | 129.51 | 172.68 

6 | 43.2391 86.48 | 129.72 | 172.96 

7 43.3086 86.62 | 129.92 | 173.23 

[8 43-3780 86.76 | 13013 | 173.51 

.9. | 43-4476 | 86.89 | 130.34 | 173.79 
L25.0 43.5172 87003 | 130.55 | 17407 
o1 43.5868 87,17 | 130.76 | 174435 

po 43.6566 87.31 | 130.97 | 174.62 

3 | 43-7263 | 87-45 | 131.18 | 174.90 

+4 43.7061 $7.59 | 131439 | 175.18 

5 43.8660 87.73 | 131-60 | 175.46 

6 | 43-9360 | 87.87 | 131.81 | 175.74 

7 44.0059 88.01 | 132.02 | 176.03 

.$ 44-0760 88.15 | 132,23 | 176,30 

9 44-1461 88.29 | 132,44 | 176.58 


. Sud Cuntepts, of” Ghlinderi, GC," SET 


iiDEPTH | 
" ls ah 6 os Hs ok. A Bk 
210.63 Ry 29495 | 337-09. | 379-22 | 


211.02 | ,253«22 | 295.43 | 337-63. | 379-84 
{211.37 | 253-64 | 295.91 | 338,18 


211.71 


380.46 
| 254-05 | 296.39 | 338.73 | 381.27 
212.05 | 254.46 296.87 | 339.28 | 381.69 


212.40 || 25437 | 297-35 Es 


—_—_ 


| 212-74 | 25529 | 297.84 | 340.38. | 332.93 
213.09 | 255.70 | 298.32 | 340:94 | 383-55 
213.43 | 256.12 | 298.80 | 341.49 | 3834-17 
213.78 | 256.53 | 298.29 | 342.04 


| 384.80 


214.12 | 256.94 | 299.76 | 342.58. | 335.41 
214-47 | 257.35 | 300.25 | 343-14 | 336.04 
214-81 | 257.77 | 300.73 | 343.70 | 386.66 
215,16 | 258.19 | 30tet2 | 34425 | 337.28 
215-50 | 258.60 ! 301.750 | 344-80 | 387.90 


21585 | 259.02 | 302-19 
216,20 | 259.43 | 302.97 
216.54 | 259.85 | 303.16 
216.89 | 260.37 | 303.65 
217.24 | 260.68 | 304.13 
217+59 | 261.10 | 304.62 
217.94 | 261-452 | 305.11 
218.28 | 263.94 | 305.59 
218,63 | 262.36 | 306.08 
218.98 262.78 306.57 ; 


219433 | 263.20 | 307.06 
219.68 | 263.62 | 307.55 
220.03 | 264.04 | 308.04 
220.38 | 264-46 | 308.53 
220.73 | 264.88 | 309.02 


345.91 

346.46 
34792 
347.58 

348.14 
348.70 
349.25 
349.81 
350-37 


350.93 
351449 
352.05 
352.61 


353-17 


34536 


212 A. Table of the Ared't of Circhs 


: 


Diam. in DEPTH. | 

b 

{ Inches. Pe BY. 2} Wk 

.126.0 | 44,2162 88:43. I32.65 | 176.86 
al | 44.2865 | | 88.57 | 132.86 | 177.14 
2 | 443567 | 88,71 | 133.07 | 177.43 

3 44.4271 88.85 |: 133.28 | 177.71 
4 | _44-4974 | 88.99 | 133.49 | 177.99 | 
5 | 44.5679 ] B9g.14 | 133/70 | 1958.27 
6 | 44.6384 | 89.8 | 133.91 | 178.55 
7 | 447089 | 89.42 | 134.13 | 179.84 
8 | 44-7795 | B9:56 | 134534 | 179.12 | 
9 1 448502 | 89.70 | 134.55 | 179.40. 

127.0 | . 44.9209 89.84 | 134-76 | 179.68 

I | 44.9916 | 89.98 | 134.98 | 179.97 
+2 45.0625 | Yo.12 | 135.19 | 180.25 
3] 45.1334 | 90-27 | (135.40 | 180.53 
4 | 45.2043 | 90.41 | 135.61 | 180.82 
51 4$:3753 | 90.355 | 358g ] 181.10 

| 6 45.3463 90.69 | 136.04 | 181.38 
7 | 45.4174 | 90.83 | 136.25 | 181.67 
3 | 45.4386 90eg8 | 136.46 | 181.95 
9 45-5598 | 91.12 | 136.68 | 182.24 

IzB.0 } 45-631 | . 91.26 | 136 8g 4 492,52 

I | ' 45,7024 | 91.40 | 13744 ] 182,81 
> 4557738 91.55 | 137.32 | $3.10 
+3 45-8452 91.69 | 137.54 | 183.38 
4 | 45.9167 | 91.83 | 137.75 | 183.67 
5 435.9883 91.98 | 137496 | 183.75 
6 | 46.0599 | 92.12 | 138.18 | 184,24 
7 | 46.1315 | 92.26 | 138.39 184.52 
.$ 46.2032 92.41 | 1389.61 | 184.8: 
9 46:2750 92.55 | 138,83 | 185.10 | 


.0nd Contents of Cylinders; &c. 213 
DEPT _— - cont 
[6 i iS 7 8 9 
| 231.08 } 265,30 | 309.51 | 353973 | 397-94 
[21:43 ||-265;72 |. 310,00 | 354-29. | 39857 
221.79| 266,14 '|:310,50 |-354.86 | 399.21 

| -223:14 ;|. 266,56 | 310499, | 355-42. | 399-34 

| . 322-49 ,266,98 -311,48 355.98 | 400-47 
-222.84 | 267.41 | 311.98 | 356.54 | 401.11 
223-19 | 267,83 | 312.47 | 357.10 | 401.74 

| 323455 | 268,25 i} 312,96 | 357.67 | 402.38 

| 223520 || 268,67 {| ;313,45 | 358.23. | 403-01 

1224835 1 269,10 /| .313.95 '| :258.80 | 403.65 

| -224;61 | 266,53 [314.45 | 359-37 | 404929 | 

| 324-26 || 269.95 || 314.94 | 359-94. | 404-93 
225.31 | 278,37 | 318.43 | 360.50 | 405-56 
225:67 | -270.80'| 315.93 | 361.06 | 406-20 | 
226,02 | 271.22 | 316.43 | 361,63 | 406.84 

| .226.38 | 271,65 316.93 [362.20 | $07.48 

| 226.73 || 272-08. 317.42 | 362.75 | 408.11 
- 327,09 27 2. Fo ; 317492 363-34 408. 75 | 
227,44||-272-93 | 318.42 j| 363.90 | 409.39 
227.80/[.273.36 | 318.9211 364.48 | 410.04 
228.16 [273,79 | 319.42 | 365:05. | 410.68 
228.51 | 274,21 '| 319,91 | 365.62 | 411.32 
228.87 |-274,64 || 329-42 | 366.19 | 411.97 
"K2SPE [127 5,97 | | -3.20,92 306. 77. | 432-61 

| :229-18! [:275.50! | cZSI242 j| 367-34. | 413-25 

| 229-94 i 275.93 | 321.92 | 367.90. | 413.89 

| 230. 30| -276,36 ,| ,322-42 |} 368.48 | 414.54 

| 230- 66 '] 276.79 | 322.92 | 369.05 | 415-18 
231,92 j| ,377,22 | 323.42 | :369.62 | 415.83 

\ 237-38 | 277,65 || 323.93 | 370.20 | 416.48 


"Pr IR \ Oe On geen 
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214 ATableof the criti Cirthes 
Diam..in D E | 
Inches. [a 
129.0 | | 46.3468. 92:69 | 139.64 || '185:39 
07 1 | 46,4187, | 92; 84, "$39.26 \ (185.68 | 
5] | 46-4907 {|''g21 8] *F39-47 ,| 185396: 
© 3] | 46:5627 [09353 |] "139.69 | 1186.25, 
24} 46.6347'|' it” iz7 1 £39.91 | 186;54 
Fs & Bb 46-9058 } 93.41 ] 240.12 | 18683 
46.7790 | 93:56 | 140.34 | 187.12 
$4 ; 46.8512 | 93.70 | [140.55 | 187.40 
' -8'] | 46:92F5 i| * 93:85 {| 1140.77 [| 187:69. 
| og 1 | 46.9958'[* "93:99 } 140-99 1187:98 | 
130.0 | | 476682 | * 94:44 | 141,20 || '188:57 
"1 | 47:1406 94.28 | 141.42 | 188. 56 
2 | | 47.2131 | 94:43 '| 141.64 || 188.85 
*43 | ; 47-2857 | 94-57 || 141.86 | 189.14 
4 | ' 47-3583 | 94.72 1142.07 j 189.43 
| 5 | ; 47-4309 || * 94:86 (14229 1189.72 
:-,6 | | 475037 (| © 9f.o1 | 142:51;| ©150:02 
7 | | 47-5764 | <93.r5 [14273 1790-30 
8] | 47.6493 | 95-30 "$42.95'|*t90:60 
9 1-47-7222 ] ogg4 | 143.17'] 190-39 
£3100 | 47-7951 | © 95.59 | 143-39 | 191-18 
-<*/T | | 47.8681 i. 95-74 | 143560; | 191-47 
'i2 | : 47-9412 | - '95:83 "743-82 :19376 | 
3 } 1 498.0143 # © 96603 144] 04. | 192.66 
14 1 | 48.0874 || _ 96:17 1'144:26! ]*igz.35 
5 } , 48.1606 | *'96.32 | 14448 |] '192:64 
6 | "482339 | *'96:47 || 144-701| 192.94 
7 | 48.3073 | 96.61 | 144.92 | 193.23 
8} 43.3806;|-96.,76 | 145.14 | 193.5 
*» 1. 48.4541 | 96.91']-145.36 ] "193.8 


mY 


_—_—_ 6 


| DEPTH. "2 
= "I WM. 28 298. MIT. 
231.74 | 278.08 | 3:24.43 | 37078 | 417.12 
' 232.10 | 278.51 | 324-93 | 371.35 | 41777. 
| 232-46 | 278.95 | 325.44 | 371.93 | 418.42 
232.82 | 279.38 | 325-94 | 472.50 19.07 
233.18 | 279.81 | 326.45 | 373.08 | 419-72 
233.54 | 280.24 | 326.95 | 373.66 | 420.36 
233-90 | 280.67 [327.45 | 374-23 | 431.01 
234026 | 281,1x | 327.96 | 374.81 | [421.66 
234-62 | 281,54 | 328.46 | 375.38 | 422-31 
| 234.98 | 281.98 | 328.97 | 375.97 | 422.96 
235.34 | 282.41 | 329.48 | 376.54 | 423-61 
235.70 | 282.84 | 329.98 | 377.12 | 424.26 
236.07 | 283.28 | 330.49 | 377.70 | 424-92 
236.43 | 283.72 | 331.00 | 378.29 | 425-57 
236.79+| 284.15 '| 331.51 | 1778.86 | 426.22 
237.16+| '284459 | 332.02 (| '379.45 | 426.88 
237.52 '} 285,02 | 332.53 | '3$0.03 | 427.54 
237.88 | 285.46 | 333.03 || 380.61 | 428.18 
238.25 | 285.89 | 333.54 | 381.19 | 428.84 
238.61 | 286,33 | 334.05 | 381.78 | 429.50 
238.98 | 286.77 } 334.57 | 382:36 | 430.16 
239-34'| 287.11 | 335.08 | 382.94 | 430.81 
239,71 | 287.65 1335.59 | 38353 | 431-47 
240.07'| 288.08 | 336.10 | 384.11 | 432.13 
240.44 | 288.52 | 336.61 | 384.70 | 432.78 
240.80 | 288.96 [337.12 | 385.28 | 433.44. 
241.17 | 289.40 | 337.64 | 385.87 | 434-11 
1241.54 | 289.84. | 338.15 | 386.46 | 434-76 
'241:90 | 290.28'| 338.66 | 387.04 | 435.42 
242-27 | 290-72 | 339.18 | 387.63 ] 436.09 


and Contents of Cylinders, 8:0. 215 


| 


” 


A Takle of 'the Area's of Circles 


Dim.in DEPTH. 
— 
| Inches. Ev 2vCqj2_Wy 2 7 6 
4 1220 | 48.5276 |: 97.05] 145.58 | 194.11 
I | 48.6011 |, 97420 | 145.80 | 194.40 
| - 2 | 48.6747]: 97-35 | 146.03 | 19470 
S 48.7434 | 97.50 | 146.24 | 194.99 
4 | 48.8221 | 97.64 | 146.47 | 195-29 
«5 | 48.8959 | 97.79. | 146.69 | 195.58 
6 | 48,9697 97.94 | 146.91 | 195.88 
7 | 49-0436 | 98.09 | 147.13 | 196.17 |. 
': I | 49-1176 | 98:23 | 147.35 | 196.47 
9 | 49.1916'f. 98.38 | 147.57 } 196:76 
133-0 | 49.2656 98:53 | 147.80 | 197.06 
| I | 49.3397 98.68 | 148.02 | 197.36 
2 | 49.4139 | 98,83 | 148.24 | 197.66 
3 | 49-4881 | 98.98 | 148.46 | 197.95 
-: + | | 49.5624 | . 99.12 | :148.69 j 198.25 
7 .o5 | 49-6367 | - 99-27 | 148.91 | 198.55 
6 | 49-7111 | - 99;42 | -149.13 | 198.84 
7.il 49-7856 |: 99.57 | 149.36 | 199-14 
| | 8:} 49.8601 |. 99.72 | 149.58 | 199.44 
9 | 49-9346,| 99.87 | 149.80 | 199-74 
134-0 | $0.0093 | -1900,02 i] 150.03 | 20004 
: 5,1 ,| . $0.0839 | '200,17 | :t50.25 | 200-34 
; 62 | - 50-1586 | :1200,32 |:150.47 | 200.63 
] -:.-3 | © $0-2334 | 200447 | 150.70 | 200.93 
4 1 | 50.3083 | -100.62 | 150.92 | 201.23 
= Fo.3832 | 100.77 | 151.15 |. 201.53 
oo 50.4581 | 100.92 | 151.37 | 201,83 
| 47 | $0.5331 10107 | 151.60 | 202,13 
+ + | | 50.6082 | 104.22 | 151.82 | 202,43 
| __9 | | 50.6823']-103-37 | :152,05 | 202.73 


| 


| 


=  <.  . 


and Contents of Cylinders, &c. 


| DEPT H. 

"ME HT © BS. WW ME 
242.64 | 291.16 | 339.69 | 388.22 | 435.74 
243-01 | 291.61 | 340.21 | 388.81 | 437.41 

1 243:33 | 292.05 | 340-73 | 389.40 | 438.08 
243.74 | 292.49 | 341.24 | 389.98 | 438.73 
244-11 | 292.93 | 341-75 | 390.58 | 439.40" 
244-48 | 293.38 | 342-27 | 391-17 | 440.06 
244.85 | 293.82 | 342.79 | 391-76 | 440.73] 
245.22 | 294-26 | 343-30 | 392.34 | 441.39 
245-59 | 294-70 | 34382 | 392.94 | 442.05 
245.96 | 295.15 | 344.34 | 393-53 | 442-72 
246433 | 295.59 | 344-86 | 394.13 | 443.39 
246.70 | 296.04 | 345.38 | 394.72 | 444.06 
247.07 | 296.48 | 345.90 | 395.31 | 444-73 
247.44 | 296.93 | 346.42 | 395.90 | 445.39 
247.81 | 297-37 | 346.93 | 396.50 | 446.06, 
248.19 | 297.82 | 347.45 | 397.10 | 446.73 
248.56 | 298.27 | 347-98 | 397.69 | 447.40 
248.93 | 298.71-4-348:50 | 398.28 443.07 
249.30 | 299-16 | 349.02 3's 88 | 448.74 
249.67 | 299-60 | 349.54 | 399-47 | 449.41. 
250.05 | 300.05 | 350.06 | 400.07 | 450.08 
25042 | 300.50 | 350.59 | 400.67 | 450,76 
250.79 | 300.95 | 351-11 | 401.26 | 451.42 - 
254.17 | :301.40 | 351.63 | 401.86 | 452.10 
251.54 | 301.85 | 352.16 | 402.46 | 452.77 
251.92 | 302430 | 352-68 | 403.06 | 453.45 
252.29 | 302.75 | 353.21 j 403.66 | 454.12 
252667 | 303-20 | 353:73 | 49426 | 454.80 
253-04 | 303.65 | 354026 | 404486 | 455.47 

| 253.42,| 304-10 | 354.78 | 405.46 | 456.15. 


L 


218 A Table of the Area's of Circles 


« IDiam. in D E DT H. — 
"1 Inches. +2:5 21% BR: EW”: 

135.0 | $0.7584 | 101.52 | 152.27 | 203.03 

I 50.8340 | 101.67 | 152.50 | 203.34 

| .3 | $0.9090 | 10182 | 152.73 | 203.64 

248 50.9842 | IOlg97 | 152495 | 203.94 

| 4 51.0600 | 102.12 | 153.18 | 204.24 

; 5 51.1351 | 102027 | 153.41 | 204.54 

n .6 51.2110 | 102442 f 153.63 | 204.84 

7 51.2861 | 102.57 | 15386 | 205.14 

8 51.3620 | 102472 | 154.09 | 205.45 

9 1 $1.4374 | 102,87 | 154.31 | 205.75 

136.0 51.5132 | 103.63 | 154454 | 206.05 

Md 51.5890 | 103.18 | 154.77 | 206,36 

o2 51,6650 | 103.33 | 155.00 | 206,66 

, 3 51:74l10 | 103.48 | 155.22 | 206.96 

3 4 51.8170 | 103.63 } 155.45 1] 207.27 

'Þ 5 | $1.8930 |. 103.79 | 155-68 | 207.57 

f 6 51.9690 | 103.94 | 155.91 | 209488 

' 7 52.0450 | 104.09 | 156.14 | 208.18 

.8$ 52.1210 | 104.34 | 156.36 | 208.48 

+9 52.1972 | 104.39 | 156.59 | 208.79 

:} 137-9 52.2740 | 104.55 | 156,82 | 209.19 

1 y 52.3500 | 104,70 | 157.05 | 209.40 

| @Z 52.4262 | 104,85 | 157.28 | 209.70 

+3 $2.5030 | 105,01 I$7,51 210.01 

«4 $2.5792 | 105.16 | 157-74 | 210.32 

4 52.6560 | 105.31 | 157.97 | 210.62 

6 | $2.7324 | 105.46 | 158.20 | 210493 

| 7 $2.8090 | 105.62 | 158.43 | 21124 

.$ $2+8860 | 105.77 | 158.66 | 211454 

9 52.9630 | 105.93 | 158,89 | 211.85 


and Contents of Cylinders; &c. 


..219 


| TD EFP:IH. 
vE |} <6 T 1.4 38 9 
253.79 | 304.55 | 355.31 |. 406.06 | 456.82 
254.17 | 305,00 | 355-84 | 406.67 | 457.51 
25455 | 305-45 | 356.36 | 407.27 | 458.18 
254.92 | 305.90 | 356.89 | 407.87 | 458.86 
| 255-30 | 396.36 | 357-42 | 408.48 | 459.54 
|-255-68 | 306.81 | 357-94 | 409-08 | 460.22, 
2:56.06 | 307.27 | 358.48 | 409.69 | 460.90 
256.43 | 307-72 | 359.00 | 410.29 | 461.57 
256.81 | 308.17 | 359-53 | 410.90 | 462.26 
| 257.19 | 308,62 | 360,06 | 411.50 | 462.93 
257457 | 309.08 | 360.59 | 412.10 | 463.62 
257:95 | 309-53 | 361.12 | 412.7T | 464.30 
258.33 | 309.99 | 361.66 | 413.32 | 464.99 
\ £5871 | 310.45 | 362.19 | 413.93 | 465-67, 
259.09 | 310.90 | 362.72 | 44.54 | 466.35 
259-47 | 311.36 | 363.25 | 415.14 | 467.94' 
259.85 | 311,81 | 363.78 | 415.75 | 467.72 
260.23 | 312027 | 364-33 | 416.36 | 468.41 
260061 | 312473 | 36485 | 416.97 | 469.09. 
260.99 | 31318 | 365.38 | 417-58 | 469.77 
261.37 | 313.64 | 355.92 | 418.19 | 470.47 
261,75 | 314.10 | 366.45 | 418.80 | 471.15; 
:262.13 | 314-56 | 366.98 | 419.41 | 471.83. 
262.52 | 315.02 | 367.52 | 420.02 | 472.53 
262.90 | 315.47 | 368.05 | 420,63 | 473.21 
263.28 | 315-94 | 368.59 | 421.25 | 473.90 
263,66 | 316,39 | 369.12 | 421.86 | 474.59 
264.05 | 316.85 | 369.66 | 422.47 | 475.28 
| 264-43 | 317-32 | 37020 | 423.09 1 475.97 
| 264.82 | 317.78 | 370.74 | 423.70 | 476.67 


L232 
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A Table of the Area's of Circles 


bam. i EEETE 2 
ke x fis' lg: 174 
138.6 | 53-0394 | 106.08 | 159.12 | 212:16; 

oT 53-1164 | Io6.23 | 159.35 | 212.46 

> | $F3:1933 | 106439 | 159.58 | 212.57 

+3 | $$-2703 ] 106454 | 15948 | 213.08 

4 $3.3474 | 106.69 | 160.04 | 213.39 

5 53.4245 | 106,85 | 160.27 | 213:70 

6 | 53-5017 | 107,00 | 160.51 | 214.01 

$1 9 $3.5789 J 107.16 J 260.74 | 2142 
4 -8 | 53.6562 | 207,31 } 160.97 | 2146; 
| 9 $3-7335 | 107447 ' 161.20 214.93 
| 139.0 4 53.8109 | 107.62 | 161.43 | 215.24 
ot | -$3.3884 | 107:78 | 161.66 | 215,56 

2 | 53.9659 | 107.93 161.909 | 215.86 

C1 54-0434 | 108.09 | 162.13 | 21677 

' o# | 54.1211 \ To8,24 | 102,36 | 216,48 

5 54.1987 | 108.40 | 162.60 | 216,80 

.6 | $4.2765 | 108.55 | 162383 | 21710 

5 | $43543 | 08.71 | 163.06 | 217.42 

8 | $4.4321 | 108.86 | 263:30 | 217.73 

9 54.5100 | 109.023 | 163.53 | 218.04 
1400 54-5880 | 1209.18 | 163,76 | 218.35 
.1 | 54.6660 | 109.33 | 164-00 | 218,66 

S $4:7440 | 109.49 | 164-23 | 218.8 

3 54-8222 } 109.64 | 164447 | 219.29 

4 | $4.9003 ] 109.80 | 164.70 | 219.6 

5 $4-9786 | 209.96 | 164.93 | 219.91 

.6 $5.056g | 110.11 | 165.17 | 220-23 

37 55.2352 |-I30.27 | 165.41 | 220-54 

F: $5-2436 | 110.43 | 165.64 | 220.85 
(5.2921 | 119.58 | 165.88 | 221.17 


LO $I EE 
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and Contents of Cylinders, 8&6. 221 
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— 7 —_ 
CST. v:t 9 
265.29 | 318.23 | 371.27 | 42431 | 477535 
265.58 | 318.50 | 371.81 | 424.93 | 478-04 
265.97 | 3233.16 | 372-35 | 425-54 | 478-74 
266.35 | 319.62 | 372.89 | 426.16 | 479443 
266.74 | 320.08 | 373.43. | 426,78 | 450.12 
267.12 | 320.54 | 373-97 | 427-39 | 480.82 
267.51 321,01 [+ 374.51 428.02 | 481.52 
267,99 | 321.48 | 375.05 423,63 | 482.21 
268,28 | 321.94 | 375.59 | 429-25 482.90 
268.67 | 322+40 | 376.13 | 429.85 | 483.60 
269.06 | 322.87 | 376-58 | 430-49 | 454.30 
269.44 | 323-33 | 377-22 | 431-k0 |. 43 4.99 
26983 | 323.80 | 377.75 | 431-73 | 435-59 
270.22 | 324.26 | 378-30 | 432-34 | 436.39 
270.61 | 324.73 | 37885 | 43297 | 4879 
271.00 | 325.19 | 37939 | 433-59 | 487.79 
271,39 | 325.66 | 379-93 | 434-21 | 488.48 
271.77 | 326.12 | 380.48 | 434.83 | 459.19 
272.16 | 326.59 | 381.02 | 435-46 | 489.89 
272.55 | 327.06 381.57 | 435.08 | 490.55 
272494 | 327.53 | 332.12 | 436.70 | 491.29 
273-33 | 328.00 | 332.66 | 437-33 | 491-99 
273-72 | 328.46 | 333.21 | 437-95 | 492-70 
274.11 | 328.93 | 383.75 | 438.58 | 493-40 
274.50 | 329.40 | 38430 | 439-20 | 494-10 
274.39 | 329.87 | 384.85 | 439.82 | 494-80 
275-29 | 330-34 | 335.40 | 440.46 | 495-51 
275.68 | 330-81 | 335.95 | 441.08 | 496.22 
276.07 | 331-28. | 336.49 | 441.70 | 496-92 
276.46 | 331.75 | 387.04 | 442-34 | 497-63 | 
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222 A Table of the Ares's of Cireles 


 #— 


Inches: I . 2 | 3 = 2PM 
141.0 55.3706 | 110.74 | 166.11 | 221.48 
2X 55.4491 | 110.90 | 166.35 | 221.80 

.2 $5.5278 | 111.06 |-166.58 | 222.11 

3 55.6064 | 111.21 | 16682 | 222442 

4 55.6852 | 111.37 | 167.06 LE 

IF 55.7640 | 111:53 | 167.29 | 223.06 

.6 55-8428 | 111.69 Þ 167.53 | 223.37 

7 55.9217 | 111.84 | 167.77 | 223.69 

.8 56.0007 | 112,00 | 168.060 | 224.00 

| 9 56.0797 |_ 112.16 | 168.24 | 224.32 
} 142-0 56,1589 | 112.32 | 168.48 | 224.64 
- 1 56.2379 | 112.48 | 168.91 | 224.95 

2 | 56.3170 | 112.63 | 168.95 | 225.27 

4} 56.3963 | 112.79 | 169.19 | 225.58 

4 56.4756 | 112.95 1. 169443 *1..225.90 
a 56.5549 | 113-11 | 169.67 | 226.22 
6 56.6343 | 113-27 | 169,90 | 226:54 

7 56.7138 | 113.43 | 170.14 | 226.86 

$8] $6.7933 | 113.59 | 170.38 | 227.17 

9 | $6.8729'] 113,75 [17062 | 227.49 
43.0 $6.9525 | 113.90 | 160.86 | 227.81 
Br. 57.0322 | 114-06 | 171.10 | 228.13 
&*3 57.1119 | 114.22 | 171.34 | 228.45 
43 57.1917 | 114.38 | 171.58 | 228.77 

4 $7.2716 | 114.54 1171 .31 | 229.08 
TS] $7-3515 | 114:70 | 172.95 | 229.40 
| '&6 | $7-4314 | 2x4;86 | 192.29 | 229.72 

| "2 | © $7-$1T4 | 115,02 | 172.53'| 230.04 

- $*F* $7. S915 219.18 '] 172.77 | 1230.36 
_- ED 6316 ] 115-34 [..173.01 | 230.68 


Py 


( 


and Contents of Cylinders, 8c. 


227 


"DEPTH. 
SEE EE SE T0 
276.85 | 332.22 | 387.59 | 442.96 | 498-33 
377.25 | 332.69 | 388.14 | 443.59 | 499-04 
277.64 | 333.17 | 388.70 | 444-22 | 499975 
278.03. | 333.64 | 389.24 | 444.85 | 500045 
278.43 | 334-11 | 389,80 | 445.48 | 501.17 
278.82 .| 334.58. | 390.35 ; 446-11 | 501.88 
279.22 | 335.06: | 390.90 | 446.74 | 5$02:59 
279,61 | 335.53 | 391.45 | 447-33 | 503.30 
280,01 | 336,01 | 392.01. | 448.01 | 504.01 
280.40 | 3 26.48 392.56 448.64 | 504.72 
280.80 | 336.95 | 393-11 | 449-27 | 505.43 
231.19 | 337-43 | 393-67 | 449-90 | 506.14 
231.59 | 337.90 | 394-22 | 450.54 | $06.8 
281.98 | 338.38 | 394-77 | 451.17 | 507.56 
282.38 } 338.85 | 394-33 | 451.80 | 508.28. 
232.78 | 339-33 | 395-89 | 452.44 | 509.00 
283.17 | 339.-$o | 396.44 | 453.07 | 509.71 
283.57 | 340.28 | 397-90 | 453.71 | $10.43 
283.97 | 340.76 | 397555 | 45434 | $11.14 
284.37 | 341.24 393.11 | 454.98 | 511.86 
284.75 j 341.71 | 398.66 | 455.62 | $12.57 
235.16 | 342.19 | 399.22. | 456.26 | $13.29 
285.56 | 342.67 | 399-78 | 456.90 | 514001 
285.96 | 343.15 | 400-34 | 457.54 | $14-73 
236.36 | 343-63 | 400.90 458.17 | 515.44 
286.76 | 344.11 | 401,46 | 45881 | 516,16 
237.16 | 344-59 | 402,02 | 459.45 | 516,88 
287.56 | 345-07 | 402.58 | 460.09 517.60 
237.96 | 345-55 | 403-14 | 460.73 | 518,32 || 
288.36 | 346.03 | 403.70 | 461.37 | 5ig9.04_ 


—— — —— _—_ 
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224 A Table of the Area's of Circles 


" 


* 


[Piam.in DEPTH 
— | TEES. 
144.0 $7.7 518 —— 173.26 ] 231.01 
v $7.8321 | 115.66 | 173.50 | 231.33 
.2 |} $7.96h24 | 115.82 173.74 | 231.65 
3] $7-9927 | 115.99 | 173.98 | 23197 
4} $8.5731 | 116.15. | 174.22 | 232. 32-25 
S 58.1536 | 116.31 | 174.46 | 232. 32.6r 
: .6 58-2341 | 116.47 | 174.70 | 232.94 
7 58.3147 | 116,63 | 174.95 | 233.26 
V8 | $8.3953 | 116,79 | 175.19 | 233.58 
ol 53.4760. 136.95 | 175.43 | 233.90 
1450 | $8.5567 | 117.11 | 175.67 | 234.23 
Sy 58.6375 | 217.27 | I75.91 | 234.55 
2 | 58.7184 | 117.44 | 176.15 | 234.87 
+2 58.7993 | 117.60_| 176.40 | 235.20 þ: 
| «4 58,8802 | 117,76 | 176.64 | 235.52 
07” | 58.9613 | 117.92 | 176.88 |; 235.84 
6 59-0423 | 118.098 | 177,13 | 236.17 
74 $9-1235 | 218.25 | 177.37 | 236.49 
8 $9.1047 | 118.41 | 177.62 | 236.82 
gl 59.2859 | 118.57 | 277,86 | 237.14 
146.0 $9.3672 | 118.73 | 178.10 | 237447 
.Þ | $9.4485 | 118.90 | 178.34 | 237.79 
& $9.5299 | 2119.06 | 1758.59 | 238.12 
43 59.6114 | 119.22 | 178.8; | 238.44 
4 | $9-6929 | 119.39 | 179.08 | 238.77 
5 | $9:7745 | 119.55 | 179-32 | 239.10 
.6 59-8561 | 119.71 | 2179.57 | 239.42 
7 | $9-9378 | 119.88 | 179.81 | 239.75 
.$ } 60.0196 | 120.04 | 180,06 | 240,08 | 
bt FIN 60.1014 | 120.20 | 180.30 | 240.40 | 


end Contents, of. Cylinders, 8c. 225. 


ka 


"7D BjP;1:;H. 

TL RE. ST T0 
2388.76 } 346.51 | 404.26 | 462.02 | 519.779 
289.16 | 346.99 | 404.82 | 462.66 | 520.49 
289.56 | 347-47 | 40538 | 463.30 | 521.21 
289.97 | 347.96 | 405.95 463-94 | $21.94 
290.37 | 343.44 | 406.51 | 464.58 | 522.66 
290.77 | 349.92 | 407.07] 465-22 | $23.38 
291.17 | 349.40 | 407.64 | 465.87 | $24.11 
291-58 | 349.89 | 408.21 | 466.52 | $24.84 
291.98 | 350.37 | 408.77 | 467.16 | 525.56 
292.38 | 350,86 | 409.33 | 467.91 | 526.28 
292.79 | 351:34 | 409.90 | 468.46 | $27.0t 
293.19 | 351,82 | 410.46 | 469.10 | 527.73 
293.59 | 352.31 | 412.03 | 469.74 | $28.46 
294.00 | 352.79 | 411.59 | 470.39 | $29.19 
294.40 | 353-28 | 412.16 | 471.04 | 529.92 
294-81 | 353077 | 412.73 | 471.69 | 530.65 
295.21 | 35425 | 413.29 | 472.34 | $31-38 
298.62 | 354-74 | 413.86 | 472.98 | $32.11 
296.03 | 355-23. | 414.44 | 473.64 | 532.85 
296.43 | 355.72 | 415.00 | 49429 | 533.57, | 
296.84 | 356.20 | 415.57 | 474-94 | $34.30 
297-24 | 356.69 | 436.14 | 475.58 | 535.03 | 
297-65 | 357.18 | 416.71 | 476.24 | 53577 
298,06 | 357.67 | 417-28 | 476.89 | 536.50 
298.47 | 358.16 | 417.85 | 477-54 | $37-24 | 

| 298.87 | 358.64 | 418.42 | 478.19 | 537.97 f 
299-28 |} 359.14 | 418.99 | 478.85 | 538.70 
299.69 | 359.63 | 419.57 | 479-50 | 539444 
300-10 | 360.11 | 420.13 | 480.15 | $40.17 
J00:51 | 360.61 | 420.71 | 480.81 | 540.941 
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226 ATHH if thi” Aved's of Circles 


- 


i - — DEEPER 
Inches. be. 1 | Y | 3 ; | 4 
147.0 | 60.1832 | 130.37 |} 180.55 | 240.73 
.1 | 60.2651 | 120.53 | 180.80 241.96 
'".2 | 60.3471 | 120.69 | 181,04 | 241.39 
3 60.4291 | 120.86 | 181.29 | 241.72 
4 60.5112 |.121.02 | 181.53 | 242.04 | 
5 | 60.5933 | 121,19 | 181.98 |} 242.37 
.6 60.6755 | 121.35 | 182.03 | 242,70 
7 | 60.9578 | 121.51 | 182.27 | 243-03 
.8 60.8401 | 121.68 | 182.52 | 243.36 
9 | 60.9224 | 121.84 | 182.97] 243-69 
148.0 | 61.0048 | 122.01 | 183.01 | 244-02 
.1 61.0873 | 122.17 | 183.26 | 244-35 
2 61.1698 | 122.34 | 183.51 | 244.68 
+3 61.2524 | 122.50 | 183,76 | 245.01 
Fi 61.3330 | 122,67 | 184.01 | 245.34 
45 61.4177 | 122.83 | 184.25 | 245.67 
.6 61,5005 | 123.00 | 184.50 | 246.00 
F 61.5833 | 123.17 | 184.75 | 246.33 
8 61.6661 | 123.33 | 185.00 }] 246.66 
9 61.7490 { 123.50-| 185.25 ] 247.00 
149-0 | 61.8320 | 123.66 | 185.50 
1 61,9150 | 123.83 | 185.75 
3 61,9981 | 124.00 | 185.99 
S. 62.0812 | 124.16 | 186.24 
4 623.1644 j-124:33-4 136.49 
| o5 | 62.2477 || 124.49 | 186,74 
6 | E2.3310 | 124.66-| 186.99 
R. | 62,4143 | 124-83 | "18724: 
.$ 62.4978 | 124499 | 187.49: 
_ 9 |* 62.5812 '| 125.16 | 187,74 


and Contents of Cilnders, &c. 


227 
bes DEP TH. - | 
ALI T8 
300.92 | 361.10 | 421.28 | 481.46 | 541.65 
301.33 | 361.59 | 421,86 | 482.12 | 542.39 
301.74 | 362.08 | 422.43 | 482.78 | 543.12 
302.15 | 362.57 | 423.00 | 483.43" | 543.86 
302.56 | 363.07 | 423.58 | 484.09 | 544.60 
302.96 | 363.56 | 424.15 | 434974 | 545-34 | 
303.38 | 364.05 | 424.73 | 485.40 | 546.08 
393+79 | 364.54 | 425.30 | 486.06 | 546.81 
304.20 | 365.04 | 425.88 | 486.72 | 547.56 } 
304.61 | 365.53 | 426.45 | 487.38 ] 548.30 
305.02 | 366.02 | 427.03 | 488:03 | 549.04 
305.44 | 366,52 | 427.61 | 438.70 | 549.78: 
305.85 | 367.01 | 428.18 | 489.35 | 550.52 
306.26 | 367.51 | 428.76 | 490.02 | 551.26 | 
3< 6.68 | 368.01 | 429.35 | 490.68 | $52.02 
307.09 | 368,50 | 429.92 | 491.34 | $52.75 
307.50 | 369.00 | 430.50 | 492.00 | 553-50 
307.92 | 369.50 | 431.08 | 492.66 | 554-25 | 
308.33 | 370.00 | 431.66 | 493.33 | 554-99 

_ 308.75 | 370.49 | 432-24 | 493-99 | 555-74 
309.16 | 370.99 | 432.82 | 494.66'| 556.49 
399-58 | 371.49 | 433.41 | 495-32 | 557.24 | 
309-99 | 371-99 | 433-99 | 495-98 | 557.98 | 
310.41 | 372.49 | 43457 | 496.65 | 558.73 | 
310.82 | 372.98 | 435.15 | 497-31 559.48 
311.24 | 373.48 | 435-73 | 497-98 | $60.22 
311.66 | 373.99 | 436.32 | 498.65 | 560.98 
312027 | 374.48 | 436.90 | 499-31 | 5621.73 | 
313.49 | 374.98 [4437.48 | 499.98 | 562.47 + 

_ 31.2491 | 375.49 | 438.07 | 500.65 | 563.23. 


223 ATable of the Area's of Circles 


iam. in D E P TD H. 
I 7 3 3] 3 1 £6 
150.9. | | 62.6648 | 125.33 | 187.99 | 250.66 
I 62.7483 | 125.50 | 188.24 | 250.99 
2 | | 62:8920 | 125.66 | 188.50 | 251.33 |} 
3 62.9157 | 125.83 | 188.75 | 251.66 
<4 62 9994 |] 126.00 | 189.00 | 252.00 
5 63.9832. | 126,17 189.25 252.33 
.6 63.1671 | 126.33 | 189.50 | 252,67 
2 63.2510 | 126.50 | 189.75 | 253-90 
8 | 63.3350 | 126.67 | 190.01 | 253.34 
9 | 63.4190 | r26.24 | 190.26 | 253-68 
151.0 | 63.5030 | 127.01 | 190.51 | 254-01 
i | G63:5872 | 127.17 | 190.76 | 254-35 
«2 63.6714 | 127434 | 191.01 | 254.68 
«3 | 63.7556 | 127.51 | 191-27 | 259.22 | 
\ 4 63.8400 | 127.68 | 191. 52.1 255.36 | 
os | 63.9243 | P2785 | 191.77 | 255.70 | 
.6 | 64.0089 | ta8.02 | 19:.03 | 256.03 
7 | | 64.0932 | 128.19 | 192.28 | 256.37 
8 | 64.1777 | 128.35 | 191.53 |. 256.71 
| 49 64.2623 |, 1238.52 |} 192,99 { 257.05 
Teo | 643470 | 28.69 | 19304 | 257-39 
.> | 64.4316 | 128.86 | 193.29 | 257.72 
6-4 tl 64.5164 | 129.03 | 193-55 | 258.06 
+} | 646012 |} 129.20 | 193.80 | 258.40 
q 4 | 64.6861 | 129.37 | 194.06 | 258.74 
+F | 64.3710 | 129.54 | 194-31 | 259.08 
H E4.8560 | 129.71 | 194957 | 259.42 
7 | 64.9410 | 129.88 | 194.82 | 259.76 
| 8$# | 65.0261 | 130.05 | 195.08 | 260.10 | 
[0 65.1372 130-22 | 195.33 | 260.44 { 


and Contents of Cylinders, &c: 229 


DEPT H. | 
FSR TT 1:9 
313.32 | 375-98 | 438.65 | gor.zr | 563.98 
313-74 | 376.49 | 439-24 | Sol.g8 | 564.73 
314.16 | 376.99 | 439-82 | $03.66 | 565.49 
314.58 | 377-49 | 440.41 | $03.32 | $66.24 
315.00 | 377-89 | 440.89 503.89 | 566.99 
315.42 | 378.50 | 441.58 | 504.66 | 567.75 
315.84 | 379-00 | 442-17 | 505.34 | $68.50 
316.26 | 379.51 | 442.76 | 506.01 | $69.26 
316.68 | 380.01 | 443-35 | 506.68 | 570.02 
| 317-10 | 380.51 | 443.93 | $07.35 | $70.77 
337.52 | 381.02 | 444.52 | 508.02, | 571.53 
317494 | 381.52 | 445-11 | yo8.70 | 572.28 
318.36 | 382.03 | 445.70 | 50937 | $73.04 
318.78 | 382.53 | 44629 | $10.04 | 573.80 
319.20 | 383.04 | 446.88 | y10.723 | 574.56 

| 319.62 | 383:54 | 437-47 | $1E39 | $75.32 

| 320.04 | 334.05 | 448.06 | 522.06 | 575.07 
320.47 | 384-56 | 448.65 | $12.74 | $76.84 
320.89 | 385.06 | 449.24 | $13.42 | $77.59 
321g1 | 385.57 | 449.33 | 914.10 | $78.36 
321.74 | 386.08 | 450.43 | $14.78 | 579.12 
322.16 | 386.59 | 451.02 | $15.45 | $79.88 
322.58 | 387.10 | 451.61 | 516.14 | 580.64 
323.01 | 389.61 | 452.21 | $16.81 | 581.41 
323-43 | 338.12 | 452.30 | 517.49 | 582.17 
323.86 | 388.63 | 453-40 | $38.19 | 582.94 
324-28 | 389.14 | 453.99 | $18.85 | 583.70 | 
324-71 | 389.65 | 454.59 | $19.53 | 584.47 
325.13 | 390.16 | 455.18 | 520.21 | $85.23 , 

| 32856 | 390.67 | 455.78 | 520.89 | 586.00 | 


230 A Table of the Area's of Circles 


PO — 


DEP.F.H. 

3; 2 3 4 
65.1964 | 130-39 | 195.59 | 260.78 
65.2817 | 130.56 | 195.84 | 261.12 
65.3670 | 130.73 | 196.10 | 261.47 
65.4523 | 130.90 | 196.36 | 261.81 

| 6545377 131.07 | 196.61 262.15 
65.6232 | 131,25 } 196.87 } 262.49 
65.7088 | 131:42 | 197.12 | 262.83 
6597943 | 131.59 | 197938 | 263.18 
65.8800 | 131,76 | 197.64 | 263.5: 
65.9657 | 131.93 | 197.90 262.86 
66.0514 | 132.10 | 198.15 | 264.20 
66.1372 | 132.27 | 198.41 | 264.55 

.2 | 66.2231 | 132.45 | 198.67 | 264.89 
4 66,3090 | 132.62 | 198,93 | 265.24 
.4 | 66.3950 | 132.79 | 199.19 | 265.58 
.5 | 66.4810 | 132.96 | 199.44 | 265.92 
.6 66.5671 | 133.13 | 199-70 266.27 
P 66.6533 | 133-31 | 199-96 | 266.61 
8 66.7395 | 133.48 | 200.22 | 266.96 
.9 66.3257 | 133.65 | 200.48 | 267.30 
"155.0 | 66.9120 | 233.82 | 200.94 | 267.65 
M 66.9984 | 134.00 | 200.99 | 267.99 
.2 | 67.0848 } 134.17 | 201.25 | 268.34 
R 67.1713 | 134434 | 201.51 | 268.68 
+4 67.2578 | 13451 | 201.77 269.03 
5 |} 67.3444 | 213469 | 202:03 | 269.38 
-.6 67.4311 | 234.86 | 202.29 | 269.72 
7 67.5178 | 135.03 | 202,55 | 27007 
8 67.6045 | 135.21 | 202.81 | 270.42 
.9 | 67.6913 | 135.38 | 203.07 | 270.76 
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"aud Contents of Cylinders, &&c; * 23T 
Fr ATR” lf: 
"IE W044 s / 
325.98 | 391-18 | 456.37 | 521.57 | 586.76 
326,41 | 391.69-|'456.97 | 522-25 | 587.53 
326.84 } '392.20 | 457-57 | 522994 588.30 | 
327.26 | 392.71 | 458.16 | 523.62 } 589.07 
327.69 | 393-22 | 458.76 524.30 539.83 
328.12 | 393.73 | 459.36 | $24.98 | 590.61 
3238.54 | 394-24 | 459-96 | 525-66 | $91.37 
328.97 | 39476 | 460.56 | 526.35 | $92.15 
329.49 | 395-238 | 461.16 | 527.04 | 592-92 
329-83 } 395-79 | 461.76 | 527-72 | 593.69 
330.25 | 396.31 | 462.36 | 528.41 | 594.46 
330.69 | 396.82 | 462-96 | 529.10. | 595.23 
-331-12 | 397-35 |'463.56 | 529.78; | 596.01 
331.55 | 397.85 | 464-16: | 530.47 | 596.78 
331.98 | 398.37 | 464.77,1 531-16 | 597.56 
332.41 | 398.89 | 465.37 | 53185 | 598.33 
33:84 | 399-40 | 465-97 | $32.54 | 599.10 
333.27 | 399-92 | 466.57'] 533-22 | 599.88 
333-70 | 400.43 | 467.17;| $33.91 | 600.65 
334.13 | 400.95 | 467.758 | 534.60 601.43 
334.56 | 401.47 | 468.38 | $35.30 | 602.21 
334.99 | 401.99 | 468.99 | $35.98 | 602.98 
335.42 | 402.50 | 46959 | 536.67 | 603.76 
335.86 | 403.03 | 470-20. | 537.37 | 604.54 
336.29 | 403.54 | 470.80; 538.06 | 605.31 
236.72 | 404.06 | 471-41i] 538.75 | 606.10 
337.16 | 404.59 | 472.02 | $39.45: | 606.88 
337.59 | 405.10 472.62.| $40.14 | 607.65 
338.02 | 405.62 | 473-23 | 540.83 | 608.44 
338.46 | 406.15 | 473.84 | $41.53 | 609.22 
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Ale. 1 3 Beer. Ale. 

18. r.G| |# - F.B, F.G. 

| 2 $6002 25 © 31 23.-0 

4 1017] =. 31.:-2. 2 

4-6 nn 23 2132 @& Þ} 

"RS 1035] 28 3] 32 1. 3 

$- © 1044} 29 yt 4 

EY 1053] .29 } 5 5 

Sf 1062, 29 21 33 © 6 

d-:-3 rozif 29 3] 33-1 7 

$. - x 1080} 30 ©þ 33 3 © 

4 1wo8c]} 382 1, 34 © I] 

074121 2124 © 6 tog98} 30 2] 34 1 2 
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| 2 © 18161: 28 :-0f fs © $4 
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| 
A TABLE of Allowances 
for Brewers for ſtrong and 
ſmall Beer. 
[5 4. 
Jl, s. d.23\l. s. ding 
zo o 6 12060 21 7 
$1031 To'0':2 14 
1 2]9 I '7 13ſoo 3 21 
320 8 SSD ;$:: 9 
2]o 4 4 40 © 10 10 
zlo 6 6 6|o1 3 15 
4jo 8 8 Bo 1 $4 
5jo Io 10 iIoſo 2 2 2 
6{o" 13 O I2/0 2 7 7 
Ho 15 2 1403 © 12 
$ſo 17, 4 160 3 5 17 
g9jo 19 6118 0 3 10 22 
loſt 1 8 2004 4 4 
11|t 3 10 22zjo 4 9 9 
t3jir:6 2n:- 219 $-2 [14 
izir: $3; - 310-5 -7 2P 
talt--20 $ Sflo'6 0 12 
x3jx-23 -7 glo 6 6. 6; 
16j1 14 9 9jo 6 11 11, 
171 16 11 1107 4 16 
18j1 I9 1 1310 "9 21 
I9.2 1 3 15,0 8 ELM 
20/2 Z 5 17,0 8 8 8 
2112 5 7 1909 113 
22] 2 7.9 2r1ſo 9 6 18 


PA. [VI 
Br. |/. Ky FA s, 
23] 2 10j © Lol 
46] 5 00j 1 © 
69] 7 10| 1 19 
92 IO. OO] 2 oo 
115]I2 Io] 2 10 
138]15 oo} 3 ©0 
161ji7 10] 3 10 
184]2zo oo] 4 oo| 
207j22 1c] 4 lo 
230j25 oo 5 oo 
253]27 10, 5 10 
127613zo '00 6 oo 
299]z2 0! 6 10 
322]3s 02, 7 ©0 
$45137 70 7 10 
368]40 00| 8 oo 
391142 10] 8 10 
414]45 o00| 9 oo 
437147 10| 9 10 
460150 oojio oo 
48352 Io[IO 10 
506j55 00{1It oO 
529 57 1ojti 1o 
552 60 oofI2 00 
$75,62 1o[1i2 10 
598]65 .o00[13 oo 
6211/67 1o[13 1o| | 
644/70 oo[14 oo 
667|72 1ofl4 10 
"$i, 4p oolt5 oo 
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Beer Strong and Small. 
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23) 
TX AM AY 
' \Bar.[/. s.1, ' s:| |Bar.|f, PU Y - 
713] 77 1ojis 1o| |1403]152 1o[3o Io 
136] 80 oo[16 oo 1426[155 ooj31 oo| 
759] 82 1016 10, I449]157, 10]31 1o 
982] $5 gy oo] j1472[160 oo[32: oo 
805] 87 10119 10] [14951162 1oj32 10 
8:28] 90 0, 18 oo 1518|165 00133 00 
851] 92 1of18 © TOJ 1541][167 10.33 10 
874] 95 oo[19 oo 1564|170 00|/34 00 
897] 97 1019 + 10 6554 4a I0j34 10 
920|1102 oof20 OO 1610]i75 ooj35 00 
943[102 1o[20 101 [1633 177 1013's 10 
g66|105 oojzs oof [1656 180 oo!36 oo 
g8g}107 aoſ21 1o 1679|\182 10/36 10 
to12[I10 ooſz2 Oo 1792[185 o00j37 ©0 
loz5]i112 -10122 10 17251187 10137 10 
lro58]115 oolz3 oo I748|190 ooſ38 oo 
1087[117 10[23 '10 I771|[192 10|38 1o 
1104/1120 oo[24 oof |1794|195 00139 00 
1127} 122 10[24 10 1817]197 10139 10 
1150'125 oojz5s 00 13840]200 oofſ4o oo 
11731127 ' 10[25 Io 1863202 10[40 1o 
1196[130 '00]26 00| *' 1886205 00{[41 
12191133 1oſ26 10 Ig09 207 Ioſ41 Io 
l242}j135 ooſ27 ©O 1932 210 00[42 O0 
t265[137 10[27 rol 1955 212 . 10142 10 
1288|[140 00|28 | go 1978|215' 00,43 00 
1311142 1oſ28 10 2001]217 .l0 43 TIo| 
1334|145 | 00[29 00 2024|220 00 44 '00 
1357|1147 1029 10 2047|222 10{44, Io 
tz8ol15o 00 30 ool [2070 225 oo[45 00 
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236 Beer Strong and Small. 
FX TV FX TY, 
Bar.|7.- «16, | | Bar:|Z 5] L 5) 
2093]227 nol}45 10 2783] 302 10| 60 19 
21161230 oo[46 ' ©0 2806| 305 o0| 61 oo 
2139]232 20[/46 10 2829] 307 10| 61 10! 
2162[235 oof47 oo 2852! 310 o0| 62 oo 
2185]237 1ol47 10 2875} 313 10] 62 10 
'>208[240 00; 48 ©0 2898] 315 00; 63 oo 
242 20 48 10 2921] 317 10] 63 10 
245 00/49 00 2944] 320 00| 64 00 
247 .10 49 10 2967] 322 10] 64 19 
259 ool5o0 oo 2990} 325 oo| 65 oo 
252 1oj5o0 3130 3013] 327 19, 65 10] 
245 ooſs51 00| 3036] 330 00, 66 oo 
257 10ſ51 10 3959] 332 10| 66 19 
260 cof52 00/ 3082] 335 00| 67. oo] 
262 1o0[52 10 | 3105] 337 10] 67 10| 
265 oo[53 00} 3128] 340 oo] 68 oo 
[267 i10|53 10 Zi5t| 342 10] 68 10 
2484 270 ool54 o9 3174] 345 00| 69 oo 
2507,272 10154 10 3197| 347 10] 6g 1o 
3530 275 oof55 O09 3220] 350 oof 70 oof. 
2553 2779 1055s Io $243; 352 10] 70 10 
2576]1280 ooj56 oo| {| 3266] 355 00['71 oo 
2599128232 10156 10 3289] 357 10o| 71 1o 
2622|j235 00/57 ©0 3312] 360 o0| 72 oo| 
26451237 10157 10 3335! 362 10] 72 1c 
2668290 oo|[58 oo 3353] 365 00| 73 00 
2691;292 1o{5$ 10 3381] 367 10] 73 lo | 
2714|295 , 00159 i 00] | 3494| 370 00| 74 00 
2737,3297 ,. 40159 . 10 6808] 740 10[148 oo, 
2760, 300 0ol6o_, oo) Jioziziitio 00[222 oo| 
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R TABLE Br. [f. - 5s. 
of Allowances| || 
| for Brewers| | 34} 5 oo 
for Alte. 66 7 10 
| 4 88]10 oo 
Bar. |/. s. 4.22 xro[t2 Io 
4 132]15 00 
419 © 6 x3! !15a]17 10 
I & Be -8 10 ha a 22 10] | 
xr ſo 2» 6] {220]25 © 
iS ids + 6 12 [242 27 - 
3 lo 6 9 18] |:64j3o oo 
4 lo 9 x 2| [»86j32 10 
5 o iz 4 $ (308 35 -02 
["6TJo 13 7 14 [339j37 19 
1 7 lo 15 1o 20, 1352/40 00 
8:70 4& 2 4| |374[42 20 
9,1 o 5 10 396[45 oo 
10 F 2 8 16 418[47 20] 
"It jt 5 © of [449]50 oo 
12ſt 7 3 6 463|52 10 
13 ft 9 6 12] [494]55 ©0 
4 14 [1 11 9 18} [$06{57 10 
15 [1 14 1 2| [538160 oo 
26 [1 16 4 8 [550 62 10 
| 17 [1 18 7 14] [572/65 oo 
18 |2 © 10 20] [594,67 _20 
l1g9 |» 3 » 4] [616,70 00 
20 |» $ F 10] 1638172 10 
21 |» 7 $ 26] 660174 00 
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Bar. L. $, 

13421152 10] [20921227 1o| 12662 Jo2 1o 
I364|[155 -004 [2024|230. ool. 42684 365 © 00 
1386{157. 1o| [2046|232: 10 [2706]307 1 
14081160 - 00] [2068]235 oo| [2728]z10 oo 
14301162 10| [2090]237 1o x75 312 10 
1452!165 oo, Iz112}240 oo; 12772|315 oo 
1474/1167 10]. [2134|242 1o| [2794[317 - to 
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The Uſe of the Tables of . 239 


| The foregoing Tables (though very ſhort) will 


ſhew the exact Duty for any Number of Barrels, from 
1 to 3300 and upwards, and their uſe will be ren- 
dered very plain and eafie, by the Directions and Ex. 


awples following. 


r. If the Number of Barrels of ſtrong or ſmall 
Beer given be leſs than 23, ſeek it in the firſt Co- 
lumn of the firſt Table, and againſt it you have the 
exact Duty in Pounds, Shillings, Pence, and 23th. 
parts of a Penny. Thus the Duty of 21 Barrels of 
ſtrong Beer will be found to be 2 /. 5 s. 7 d. and 42 


-parts of. a-Penny, or 3 Farthings, the like for ſmall 


Beer, Cc. 
2. For any Number above' 23, feek it in ſome of 
the Columns of Barrels in the Table, and if you 
cannot find the ſame Number, take the next leſs, 
and fet down the ſum of Mony againſt it, then Sub- 
tract the Number found from the Number given, 
the remainder (which will ever be leſs than 23) being 
found in the firſt Column of the Table gives you a 
Sum of Mony, which added to the former is the ex- 
at Duty required. . ; 


1. Example. 


What Sum of Mony will the Duty of 1306 Bar- 
rels of ſtrong Beer amount unto ? 


See the Work: 


Number given-———1306 þ. $6 # 
Next leſs per Table——1288 = 140 00 © 00 


Remainder 18 = ool 19 1 13 
The exact Duty is 141 19 1 13 


That is, 141/. 19s 12d. 
2. Example. 


p -” ” 
F cd dF, 
- io 


249 Allowances for Common Brewers: 


2+ Example. 


What Sym of Mony will the Duty of 2237 Ba 6 


; rels of fireng Ale amount unto ? L 


Number given —— 2237 6, 46 

Next tefs ie FN n—ITS 252 I0 Kh: 
"7 

Remainder i 0 AERIE —_ 8 7 12 
The Duty is —254 mw 
Note, The parts in this Table are 22 parts of y 
Penny, and are reduced into Farthings as the former. 
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Of Conical Setions, 


N the Doctrine of Conicks there are thefe two 


"F things (very different) to be ſeparately conſi- 
E Za. Firſt, What Figures or Curve-Lines do 
ariſe from the gs = DTS” SEL 
Cone by a Plain. And ſecondly, coma | 
What is the nature of ſuch Figures dr _ 
or Curve-Lines, conſidered without gebre, page 292. 
pet had to ſuch ſuppoſed Ori- 


ginal, by cutting a Cone. 
Definition. 


I.” A Cone is a Figure made then one of the con« 
taining Sides of a Rettangled _ remaining 

ed, the Triangle is turned round about till st re- 
turn to the place from whence it firſt moved: the 
Axis of a Cone is that fixed Side about which the 
Triangle is moved : the Baſe of the Cone is a Cer- 
cle, which is deſcribed by the containing Side thas 
#5 moved about, 


M Of 
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Of the ſeveral SeFioms of a Cone. 6 


T. FF a Cone be cut by a Plain through its Axis, 
- & the Section will be a Triangle , as SVB, 
Figure I. 


1 

3. If a Cone be cut by a Plain Parallel to the Baſe, | 
the Section will be a Circle, whoſe Diameter let be Þ ($ 
SDB. Figure 1. 2. and 3. 


3. If a Cone be cut by a Plain that is Parallel to 
the fide of the Triangle ($ V} the Crooked Section erg 
00 Ao0 isa Parabola; in which P A is the Diame. 
ter, or Axis, and Do an Ordinately applied Line, ft 
vide Figure. I. 


4+ If a Cone be cut by a Plin, that will alſo cut |} þol 
one of the fides of the Triangle produced in E, | 
Figure 2.) the Crooked Section 000 Aooo ian | 
Hyperbola ; in which H A is the intercepted Diame- rip] 
ter, A E the Tranſverſe Diameter, and Do an Or pox 
dinately applied Line. hh 


5. If a Cone be cut by a Plain through both fide | ;, « 
of the Triangle under the Vertix V, the Crooked E 
Section-o00 A 000 {Figure 3.) is an Elliplis; in || ap 
which a A is the Diameter, and Do an Ordinately 
applied Line. 


Theſe are all the Sections that can be made by cut- 
ting a Cone by a Plain. I ſhall Treat only of the |, » 
three laſt : and of theſe I ſhall not ſay all that might be 
ſaid ; but ſo much, and in ſuch methed as I conceive | 1, , 
moſt agrecable to my preſent defign ; which is only | ,, « 

to 
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to explain the Nature and Original of ſome few 
Solids, which are frequently mentioned in Books 
(and do ſometime occur in the Practice) of Gaging. 


Of the Parabols. 


| | the Parabola Figure 1. Let the Cone be cut by 


a Plain (SD B) Paralkl to the Circular Baſe 
(SPB) it will appear, 

1. SD is equal to SP, (for A Pis Parallel to S V, 
and SB is Parallel toSB) | 

2, S Þ Multiplied by PB is equal to P o ſquared, 
ergo $D multiplied by D B is equal toDo ſquared. 
Ls; AP to Po ſquared, So is AD to Do 

red. 

4 Ergo, As AP toAD, So is Poſquared to Do 

_ which is the general property of a Para« 


5. Divide the Square of Po by A P,or the Square of 
Do by A D, in either caſe the Quotient will be the 
right fide, for which put L, according to this all the 
powers of the Ordinates (D 0) are proportioned ; 
for whereſoever D be taken, it will be LxAD 
= Dog, that is, the right fide multiplied by A D 
is equal to the Square of D o. 

Hence may be found out a way (hav.ng th2 Axis 
AP, and the right ſideL.) 


To deſcribe a Parabola in Plant. 


1, T"Hrough the Axis AP (Figure 4.) and at 
. Right Angles to it, let be drawn 4 compe- 

tent number (the more the better) of Parallel Lincs, 
&, SS, SS &c, then whereſoever D be taken, it will 
M 2 be 
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be ADxL = Dog, that is, Do is-a mean-Propor: 
tional. between AD and the Right Side, this gives 
tbe Points o (as many as you pleaſe) through whi 
the Crooked Lme A o 00 being drawn on both ſides, 
you-have the Parabola defired. 


A ſecond way without knowing the Para- 
meter 1s this. 


To the Lines AP and Po draw the Line Ao, 
completing the Triangle . A P.o, then, 
AP:Po:: AD: D.e. and 
Po x De = Dog. 


= A third way. 


Draw AN Parallel to Po, divide P o and AN 
ito any Number of equal parts, and divide AP 
equally to the Square of thoſe parts, as here we dv 
vide AN into 6-parts, and AP into 36, then make 
the firſt nc = 1, the ſecond nc = 4 the third =9, 
the fourth = 16, the fifth = 25 of theſe 36 parts, 
ſo ſhall the'Points o, be all in the Parabola, and 
through theſe Points it may be drawn. 

Note, The Triangle 0A o'is + of the Parabok 
ooAo0O, and the Parabola ooAoo is 4 of the 
Parallelogram Noov, theſe properties agree to 
any Patabola, as is demonſtrated by Dr. Wa/l:s n 


his Mecanzca, Part. 2. Chap. 5. where'tis alſo ſhewn ' 


that if the Semi Parabola PooA, be turned about 
upon the Line P A, it will deſcribe the Parab. Conoid 
00A oo, whoſe magnitude is equal to half the Cir- 
cumſcribing Cylinder-o N V o, that is, a Parabolick 
Conoid to a Cylinder of the ſame Baſe and Altitude 
is, as 1 to 2, and hencethe three folowing Problems 
are cafily reſolved. 

Problem 


A il cw, leg >: poi, A $3 ©, boy, A, 2 A ww gh A 4 ou As ates. wh el wth . 


-. 5B ﬆ& 7. 


es — — ” 
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Problem IT. Figure 4. 


Given OP o the Diameter of the Baſe, and 
AP rhe Altitude of a Parabolick Conoid, 
to find the Solid Content. 


My the Area of the Baſe by half the Alti- 
tude, the Product is the Content ſought, and 
this will hold whereſoever the Baſe be taken, for if 
the Parabolick Conoid whoſe Baſe is oP o, and Al- 
titude P A, be cut with a Plain Parallel to the Baſe, 
(as ſuppoſe o Ho) the part cut off, v:7. o AoH is 


- 7 true Parabolick Conoid, having all the affetions of 


the other (of which it was a part) and therefore its 
Content is equal to half the Circumſcribing Cylinder 
Onro, and hence the. Conteat of the Fruitum 
oHooPo may be alfo obtained ; for the Parabo- 


| lick Conoid whoſe Baſe is o P o, leſs the Paraboliek - 


Conoid, whoſe Baſe is o Ho, is equal the Fruſtun 
oHooPo, and thus the Content of the Fru'tum 
ooLoo, equal the Fruſtum oBGo, may be 
found , and theſe two Fruſtums ooLoo, and 
0G Bo, abutting upon the cammon Baſe o Po, 
are what ſeveral Writers would have to repreſent a 
Cask, but 'tis obvious, from the Nature and Con- 
ſtruction of the Figure, that no 'Cask can be in 
this form : I ſhall not therefore examine whether the 
Rules they give for finding the Content of ſuch 
(luppoſed) Cask be true or falſe ; for let that be as 
it will, they are of little or no uſe 1:1 the buſineſs of 
Cask Gaging. 


M3 But 
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But if a Tun fhall be in the form of the Fr 
ſtum of a Parabolick Conoid, the Content of the 
whole, and alſo upon every Inch of ſuch Tun may 
be readily found by what hath been already ſaid, 
and ſhall be further declared in the two next 
Problems. 


Problem II. Figure 4. 


Zee BoPoG repreſent a Tun in the for | 
of the Fruſtum of a Parabolick Conti, | 


whoſe Content is ſought. 


E O the Area of the greater Baſe oP o add the 

Area of the leſſer Baſe B LG, then Multip| 

their ſum by half the depth or Altitude (viz. ; PL 

the Product is the Content. Or, | 
Get the _ - the _ - 4 _ 

depth (viz. y y)) this Multiplied by P L gives 

þ wr. whole Tun, ; 


tent 0 
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Problem IIT. Figure 4. 


There is a Tun in the form of the Fruftum of 
a Parabolick Conoid, oO Ho the Diameter 
of the leſſer Baſe is 20 Inches, oP © the 
Diameter of the greater Baſe 40, and H P 
the depth 3o, to find the Content of this 
Tun upon every Inch. 


Y (oPo) the Diameter of the greater Baſe, divide 
the Square of (o H o) the Diameter of the leſſer 
Baſe, the Quotient is equal to Z H e, ſubtract this 
from the Diameter of the greater Baſe, and by the 
remainder divide the ReCangle of the greater Dia- 
meter oP o, and Tans depth H ÞP, the Quotient is 
equal to AP the Axisof the Parabolick Conoid, by 
this Axis divide the Square of the Diameter of the 
greater Baſe, the Quotient reduced into Ale Gallons 
(by dividing it by 359.05) is the difference between 
the Content of the firſt and ſecond Inches of the 
Tun ; by this difference multiply the Axis leſs .5, it 
gives the Content of the firſt Inch next the greater 
Baſe; from which ſubtract the ſaid difference, there 
will remain the Content of the ſecond Inch, and from 
this ſubtra&t as above, there reit the third Inch, and 
ſo of the reſt till you come to the leſler Baſle. | 


Example. 


The Square of oHo is 400, this divided by o P o 
37.40, quotes 10, equal to Z He, this taken from 
oPo 40, there reſt 3o, by this 3o divide the 
Rectangle of oP o 40, into H P 30, (that is 1200) 

| M 4 the 
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the Quote is 40, equal AP the Axis of the Parabo- 
lick Conoid, the Square of o P o 40, 1s 1600, this 
divided by the Axis 40, gives 40, and this divided by 
359.05. Quotes .1114. of an Ale Gallon, and ſuch 
15 the difference between the Content of the firſt and 
ſecond Inches of this Tun. Laſtly, The Axis AP 
4oleſs -.5 is 39.5, this multiplied by the. difference 
laſt found, gives 4.4004 the Content of the firſt Inch 
of the Tun next the greater Baſe, from which the 
aboveſaid difference (v7. .1114) being SubtraCted, 
there reſt 4.2890 the Content of the ſecond Inch, 
and ſo by a continued Subtraction of the ſaid difte- 
rence, the Content upon every Inch is found as in 
this tollowing Table, theſe added together make 
83,5520 the whole Content of the Tun, and if we 
find the whole Content of this Tun by the two 
Problems aforegoing, it will be the ſame with this, 
v1F. 83,553 


Diam. Area's. 

O PO ='40——4.4562 
oHo=20——-1,1140 
5-5702 
a i5 


278510 
557023 


Contgat = ———$3.5539 Ale Gallons. 


ene ——_— 
— —_ 
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A Table ſhewing how many Ale Gallons the foregoing Tun 


245 


will contain up#n every Inch of its depth. 


83.5939 


Tuns |Concent { Com. 
upon eve- 
Deptlr'\ry Inch. '|Difer. 
I | 4.4004 
2 | 4-2890 
3 | 4.1776|1174 
4 4.0662|*1114 
F |. 3-9548|-32174 
6 | 3-8434|-1714 
7 3.7320 «I114 
8 | 3.6206|-1114 
9 | 3.5092|-1114 
10-| 3-3978p7714 
11 ; 3.2864 orngh> 
12 | 3.1750 yu 
13 | 3.0636 460g. 
I4 | 2.9522|* 4 
1114 
15 | 2.8408 __ 
16 | 2.7294] 1114 
I7 | 2.6180 36%. 
18 | 2.5066 a. 
I9 | 2.3952 Ro 
oo 2.2038 .1114 
Z1 2.1724|,1114 
22 2,0610.1114 
23 | 1-9496\.1314 
24 | 1.8382] 1114 
25 pj 1.7368|,j01.04) 
26 | 1:6154|.1114 
27. 1.5940]|,1114 
28] 2.3926] 1114 
29 , 1.2812 
30 | 1,1698 | 


Note, From this Ta- 
ble may be Collected 
anothes, that ſhall ſhew 
the Number of Gal- 
lons contained in this 
Tun at any depth, as 
hath been already done 
in Se&. VIII. of the 
foregoing Trad. 


Ms Of 


250 HLPFPENDIX 
Of a Parabolick Spindle. 


F the Parabola GAH (Fig. 5.) ſhall be turned 

round about upon the right Eine G H, it will 
deſcribe a Solid as G AH BG, which Solid is cak 
ted-a Parabolick Spindle. (OSV, ; A 

Now every. Parabolick Spindle s to its circum- 
ſcribing Cylinder, as 8 to 15." { vid. Dr. Walls, 
Medhanica Part. 2. Chap. 5. Probl. 12.) 

Therefore the Parabolick Spindle GAHBG, is 
2} of the Cylinder IKME 


Problem IV. Figure 4. 


To Calculate the Diameters, and thereby to 
find the Content of the middle Fruſtum of 
4 Parabolick Spindle, whoſe pgreateff Dia- 
meter AB #s 32 Inches, the leſſer CD 24. 
and the length P S 40. (or of the whole 
Spindle G A H BD.) 


I. Ivide the three given Diameters in the mid- 
dle in. the Points PQS : through theſe 
Points: draw the ftraight Line Z Z, make bE Pa- 
rallel to Q S, then ſhall Ab beq AQ rs, and 
de 20; and becauſe it is a Parabolait will be 
Ab:AQ:: bEq: Q Hq tits, 
&*2.::246 2:2 G00 5 2600 ; 
the Square Root of 1600 1s 4o Equal to Q H. 
2. Now to find a Diameter in the middle of eyery 
Inch of GQ_ (or P Q ) through the Point A 
eraw I K parallelto G H and equal to it; let 1 . 


» 
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and G H, be each divided into half Inches, which 
here will be $0, the Square of this is 6400, by which 
Divide & Q..16, the Quotient will be .o025, this 
Maltiplied by.the Squares of all the odd Numbers, 
viz. 1: 3. 5. 7, ©c. to 79, the ſeveral Products give 
the length of the lines n e, which taken from the 
Line A Q leaves the Lines e o the Semidiameters 
of the Parabolick Spindle, one in the middle of 
every Inch of G Q. But to centra&t this Work, we 
need but the three firſt Diameters, the reſt are ob- 
tained by Subtracting the Common difference, as 
will appear by the following Operation. 


.0025 I 0025 
Mtepl- 9 0 1s $0125 Teach of 
ed by 25 0625 


theſe taken from A Q 16 the three remainders wif 


be 15.9775 & plied by 29 31.955 
15.9375 2 giveS=——C 31.375 


the three Diameters, one in the middle of every Inch 
nextto AB, to find the Common Ditterence, take 
the ſecond Diameter from the fir!t there reſt ,040 z 
take the third from the ſecond, the remainder 1s 
.o8o, take .040 from .o80 there reſt .04o, the 
ſecond diflerence, which is the ſame throughout, 
and by this Common Difference the relt of the Dia 
meters are thus found. Take the fir{t difference (v7. 
.040) from tlie fr{t Diameter, the remainder is the 
fecond Diatneter ; add the ſecond Difference to the 
firſt difference, and Subtract their ſum from the 
ſeco11d Diameter, the remainder will be the third Dia- 
meter, and fo of the reſt, as in the following Ta- 

(>:C © 


6 15.9975 dpi wy 92199 
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ble ; in the firſt Column of which you have the true 
Diameters, one in the middle of every Inch of G Q. 
In the ſecond Column are the firſt Differences, in 
the third, the ſecond Difference, which is the ſame 
throughout, in the laſt Column you have the Area's 
of the ſeveral Circles:in Ale Gallons, or ( which is 
the ſame thing) the Content upon every Inch of the 
half Spindle AG D-B A, the ſum of theſe is 60.817, 
this doubled is 121.634, and ſuch is the Content of 
this Parabolick Spindle : and for confirmation of 
this Rule, it may be obſerved, that the Content here 
found (v:z. 121.634) is 8 fifteen parts of the Cylin- 
der IK ML, whoſe Diameter A B is 32, and length 
GH 8o Inches, for the Area of 32 is 2.851, this 
mens wy by 8e, is 228.08, the Content of the 
Cylinder, this Divided by 15, gives 15.205, and this 
Multiplied by 8, is 121.64, which agrees with what 
we have cited above out of Dr. Falls, 


Diameters, 


UMI 


al , 
. I 31.995 (s) 
1 2 | 31.955 $0 
- 3 | 31.875 | 120 
; 4 | 31-755 | 160 
5 s 31.595 200 
6 |} 31.395 
' 7 3I.15F ke 
8 1] 30.875 | 320] 40 
| 9 | 30.555 | 360 | 4o | 2.610 
y 10 | 30.195 | qgo00 } 40 2.540 
Il 1} 29.795 }F 449] 4© 2:472 
I2 | 2C.355 1 480 | 40 2.400 
13 | 28.875 | 520 | 40 2.322 
14 | 28.355 569 40 2.224 
IF I 27.795 | 600J 40 J 2.150 
16 | 27.195 | 640} 40 2,060 
17 26.555 | 680 }| 40 1.963 
18 | 25.875 | 720 | 40 1.862 
19 .| 25.155 | 760 | 40 1.761 
25 2.4.395 800 40 1.658 
| 21 np 23.595 | 8404 49 1.549 
, 22 | 22.755 | 880 | 40 1.442 
23 | 21.875 | 920 | 40 1.332 
: 24 | 20.955 | 960 | 40 1.222; 
. 25 | 19.995 | 1000 | 4O I.112 
| 26 | 18.995 _ 40 1.002 
| 2 17.955 j 1080 | 40 0.895 
28 16.875 | 1120 | 40 0.791 
29 15.755 | 1160 } 40 0.691 
30 14.595 | I2OO 40 0.592 
31 13.395 | 1240 } 49 ©.5co 
32 I2.155 | 1280 40 0.412 
33 10.875 | 1320 | 40} | 0.328 
34 9.555 | 1360 | 40 | onss 
35 | 8.195 F 1400 ] 40 | 0.187 
36 6.795 | 1449 | 40 0.128 
37 5.355 | 1480 | 40 0.080] 
38 3.875 | 1520 | 40 0.041 
39 2.355 | 1560 | 40 ©0.015 
40 0.795 _, 


Tne Sum 1s 60517 


» 
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The fum of the firſt 20 Inches is 48.241, and fo 
much is the Content of the Fraftum CAB D, this 
—_— 96.49, the Content of CAEFBD, 
the middle . Fruſtum of the Parabolick Spindle, 
which was required. 

Note, The middle Fruſtum CAEFBD, may 
repreſent a Cask. 

Andif a Cask be in this Form, and the Diameters 
and length as above ſuppoſed, its Content is 96.49 
Ale Gallons. | 

Whereas by Mr. Fordaine's Rule in his Duodeci- 
mal Arithmetick, page 291. it would be but 94. 108, 

And by Mr. Hunt's Rule, in his Gagers Magazine, 
page 257, it will be but 93.877. 

And (which is ſtill further from the truth ) it 
would be but 87.936, by Mr. Hunt's Rule, in his 
Prattical Gaging Epitomized page 72, which is 
more than 8 Gallons too little. 


Of the Hyperbola, 


N Fig. 2. the Cone SVB is cut by a Plain HA, 
] which alfo cuts one fide of the Triangle produced 
in E, therefore the Crooked Sectio: o00Ao 00 
1s an Hyperboka, E A is the Tranſverſe Diameter, and 
AH the intercepted Diatneter. Now if the Cone he 
cut by another plain Parallel to the Baſe, this Section 
will be a Circle, whoſe Diameter is SDB: and 
SDxDB=Dogq, therefore Do is an -Ordinately 
applied Line, and if Do be a Line Ordinitely a;- 
plied, it will be 


AHxEH: ADxED :: Hoq : Doq 


In 


UN 
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In words thus, / 
W- H Multiplied by E H, is to A D Multiplied 
" is H o«Squared, to Do Squared. 
And if we make it 
As AD Maltiplied by ED, is to Do Squared. 
So AE toL, the fourth term L will be the 
Right Side, with the help of which the Ordinates 
may be all found by this Proportion. 
As the Tranſverſe Diameter is to the Right Side. 
$0 is the Rectangle under the Intercepted Diame- 
ter, and the Sur of the Tranſverſe Diameter and In- 


tercepted Diameter, to the Square of the Ordinate 


ſought. 

| if the Tranſverſe Diameter A E, Inter- 
cepted Diameter AD (m Fig. VI.) and the Right 
Side be given the Hyperbola-may eafily be deſcribed 
-m Plano, for _ Do _ be all found 
the proportion above, w gives the points 000, 
through which the Hyperbola muſt be drawn. 


Of an Hyperbolick Conoid. 


F the Semi-Hyperbola A 5$ SSD be turned round 
about upon the Line AD, it will deſcribe the 
Hyperbolick Conoid SS Ao o, and the Content of 
this Hyperbolick Conoid may be eafily found ; for 
if we put the. Tranverſe Diameter = t, the Inter- 
cepted Diameter = d, the magnitude of the Hy- 
perbolick Conoid = A, and the Magnitude of a 
Cylinder of the ſame Baſe and Altitude = B, it 


will be 


3t2d: 6t-p6d :: A : B. therefore 
6t +6d: 3t+2d::B:A 
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In words thus, 
7. To 6 times the Tranſrerſe Diameter A F, add 
6 times the Intercepted Diameter A D, the Sum is 
your Diviſor, 2 z 
2. To 3 times the Tranſverſe Diameter , add 
twice the Intercepted Diatneter, by. this Sum Multi- 
ply the Cantent of the Cylinder N V O'S, the Pro- 
dud is your Dividend ; which Divided- by the Divi- 
for above found, the Quotient will be the Content 
of I Conoid, whoſe Baſe $ Do, is the 
Baſe of the Cylinder. NVOS, and. Altitude A D 
equal to SN the Altitude of the Cylinder, and this 
will hold whereſoever the Raſe be taken;* for ſuppoſe 
the firſt SD o next to the vertex A, be taken for the 
Baſe of the Hyperbolick Conoid :S A o, (and of the 
Cylinder Snu 0 the Content of this Hyperbolick 
Conoid may be found by this Rule, and fo the Con- 
tent of any Fraſtum, S DooDS may. be likewiſe 
found, for the little Hyperbolick Conoid S Ao, 
taken from the Hyperbolick Conoid SSS A ooo, 
there remains the Fraſtum SD o o DS, and thus the 
Content of the whole, and alſo the Content of any 
Fruſtum, and confequently of every Inch of the Hy- 
perbolick Conoid may be readily found, as will ap- 
pear in the following Example. 


Example Fig. VI. 


Let AE the Tranſverſe Diameter, and A D the 
Intercepted Diameter be each 32 Inches, and SD o 
the Diameter of the Baſe 45.255 Inches; to find the 
Content of the Hyperbolick Conoid in Ale Gallons. 

T. Six times AE is 192, and 6 times A Dis 192, 

e Sum of theſe is 384. for the firſt term of the 
throportion, 


2. Three 
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'2. Fhree times AE is 96, and twice AD is 64 
the Sum of theſe is 160 for the ſecond term. 

'3. The Diameter of the Baſe SDo is 45-255 
(or the Square Root of 2048) the Area of this Cir- 
cle is 5.7039 Ale Gallons, this Multiplied by the Al- 
titude AD or NS, v:7. 32 gives 182.524 the Con- 
tent of the Cylinder N'So V, and-this is the third 
term of the Proportion, which will ſtand thus, 


384 : 160 7: 182.524 : 


Multiply the third by the ſecond, and Divide the Pro- 
duct by the firſt, the Quotient or fourth term will 
be 76.05, and fuch is the Content of the Hyper- 
bolick Conoid in Ale Gallons. 


To find the Content of avy Fruſtum SDo, 
o DS, of the Hyperbolick Conoid, Fig.V 1. 


Y thedireCtions above the Content of the little 
Hyperbolick Conoid, whoſe Altitude f n 1s 4, 
and ſo the Diameter of its Baſe 12 Inches, will be 
found to be .7724 parts of a Gallon, this taken from 
the Content of the Hyperbolick Conoid above found, 
v1z. 76.05, the remainder is 75.2776, the Content of 
the Frultum SDo, o DS. 
And thus the Content of every Inch may be found : 
for let the firſt AD be 1 Inch, the fecond 2 Inches, 
and the third 3 &c. by the Rule above given 


I 2 Hyperb. 1 Inch AwillbeF.04549 
the ; 2 $ Conoid whoſe «& 2 Inches found q .18567 
3 JAltitude is 3Inches Y to be (.42611 


The firſt of theſe, viz. .04549 taken from the 
ſecond, 
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ſecond, the remainder is .14018 the Content of the 
ſecond Inch SDo, oDr, in like manner the ſecond 
Hyperbolick Conoid, viz." .18567 taken from the 
third, there will remain .24044 the Content of the 
third Inch rD o, o DS. 

Having thus got the Content of the three firſt 
Inches, a-Table may be made by Addition for the 
whole Hyperbolick Conoid thus. 

Set down the three firſt Inches as in the ſecond 
Column of this Table, then take the firſt Inch from 
the ſecond, the difference is 09469, ſet this in the 
third Column, take the ſecond Inch from the third, 
the difference is .10026, ſet this in the third Column 
under the other , then take .09469 from .100:6 
the difference is-.00557, and this will be the ſame 
throughout, as in the fourth Column. 

Now this «00557 added to .10026 1s .10583 (the 
third Number in the third Column) and this added 
to the third Inch gives . 34627 the Content of the - 
fourth Inch, and ſo by a continual Addition the Ta- 
Lle is made. 

Now ſuppoſe the Hyperbolick Conoid, whoſe Al- 
titude 1s 32-Inches, were divided info ſo many parts 
of equal thickneſs, by Plains S D o parallel to the 
Baſe, the Content of every of theſe parts are ex- 
prefs'd by the Numbers in the ſecond Column of this 
Table, and the Sum of all theſe is 7.04912, which 
is the trace Content of the Hyperbolick Conoid within 
lefs than ,  ., of a Gallon, 


Lackes 


UN 


APPENDIX. 


| Content 
of every | Firſt» | Secons 

8 | Inch of 
3 | theHyp. | Differ, Differ. 

- { Conoid. 

I j 24549 q -99469 x 

2 | .14018 | .10026 | .00FF7 
3 | .24044 | .10583 | .oo557 
'4 | .34627 | .11140 | cos? 
F | +-45767 , «11697 1 00557 
6 | <57464 | -12254 | 00557 
7 | .69718 | .,12811 | -00FF; 
$1 .,$2529 | .13368 | .00557 
9 þ +95897 | +1392 | -O0FF7 
lo } 1.09822 | .14482 | .005F; 
Tt mos 15039 | .oo557 
12 | 1.39343 | .15596 | 0055? 
13 , 1.54939 } «16153 | .0OFF7 
14 f 1.71092 | .16710 | .coFF7 
15 | 1.87802 | 17267 | »©05F7 
16 | 2.05069 IJ .17824 } .00557 
17 x 2.22893 q 18381 , .0OFF7 
18 | 2.41274 | .18938 | .o0557 
19 | 2.60212 | .19495 | 00557 
20 | 2.79707 | .20052 | .00557 
2I 2-997 59 «20607 , .0OFF7 
22 | 3.20368 | .21166 | .005F7 
- oy +21723 | -0OFF?7 
24 |} 3.63257 | .22280 Þ .00FS; 
25 q 3-85537 q -22837 y -0OF57 
26 408374 23394 00557 
27 | 4-31768 | .23951 | .09557 
28 1 4.55719 | .24508 ] .coos;7 
29 ] 4-80227 4 .25065 y 00557 
30 | 5.05292 | .25622 | .005F57 
31 | 5.30914 | -26179 | 00557 

32 | 5.57093 


76.049 12—=Con.of the Hyv.Cor- 
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To Deſcribe an Hyperbola in Plano 
Geometrically. 


Fon the middle of the Right Line RR (Fig. VIT.) 
and at Right Angles toit ; draw the Line W A B, 
then divide W R into any Number of equal parts, 
and draw the Lines r ob parallel to W B, this done 
ſet one point of the Compaſles in A, and extend the 
other to r, where keep it fixt whilſt the other point 
5 applicd to the Line rb, it will give the point o, 
and thus if all the Lines Ar be transferred to the 
Lines rb, from r towards b, they will give the 
points 000 through which the Crooked Line 
OooA od, being drawn you have the Hyperbola 
required, in which W A is half the Tranſverſe Dia- 
meter, and. AB the Intercepted Diameter (1. 
Dr. Wails's Mecanica, Part 2. pag. 553:) 


Of the Hyperbolick Spindle. 


| v the Hyperbola OooAoO ( Fig. VII.) be 
turned round about upon the Right Line O B O 
it will deſcribe the Solid Oo Ao OEDE, which 
Solid iscalled a Hyperbolick Spindle. 

Now ſuppoſing the Plain O A D, to be made up 
of innumerable Right Lines parallel to A D, where- 
of one is o e, the quantity of theſe Lines may be 
found as ſhall be ſhewn below, and although in Ma- 
thematical ſtrictneſs, Lines cannot fill a Plain by rea- 
ſon they have no breadth, yet the quantity of the 
Lines oe added together ( ſuppoſing thoſe Lines 
innumerable) is ſo near the true Area of the Plain 
OAD that the difference will be leſs than any afſigna- 
ble quantity. In 
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In like manner ſuppoſing the Semi Hyperbolick 
Spindle O AD tobe madeup of innumerablegCi 
whoſe Diameters are the Lines oe, the Content © 
all- theſe Circles added tagether, is near equal to the 
Content of the Semi-Hyperbolick Spindle O A D,. - 
and if theſe Circles be infinitely many, the difference 
will be infinitely ſmall, or leſs than any affignable. 
(vid. Dr. Walls's Treatiſe of Algebra page 286.) 
The length of the Lines o b may be thus found. 

To the Square of W A add the Square of W r, 
the Sum is the Square of r o, (per 47. 1 Eucl.) and 
the Square-Root of r o, that is, the Line r o it ſelf, 
taken from the Line W B, the remainder is the Line 
o b, this doubled is the Diameter or Line o e, and 
this will hold whereſoever the point r be taken, and 
ſo innumerable Diameters o e. may be found on both 
fides AD towards o, and conſequently the Circles 
filing the Hyperbolick Spindle, and therefore the 
Spindle it ſelf being made up of thefe its Content 
s alſo known. BD 

But for our preſent purpoſe it will be ſufficient to 
find a Diameter in the middle of every Inch of OB, 
and then we ſhall have ſo many Circular Plains of one 
Inch'thick (which here we take as Cylinders) the Con- 
tent bf theſe added together, is the Content of the 
Semi- Hyperbolick Spindle as near as is requiſite-in 
ordinary Practice, I ſhall indeavour to illuſtrate what 
hath been ſaid, by ſhewing the Content of the mid- 
dle Frultum EO AoED in Ale Gallons. 


Example. 
Let W A be 48 Inches, AB16, WB64, the 
length of the Fruſtum bb = EE 40, the greatelt 
Diameter A D 32, and the lefler E o 24 Inches. 


Suppoſe 
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Suppoſe the firſt Wr = .5 the Square of W A 43 

18 2304, to this add the Square of W r, v:z. .25 

Sum is 2304-25. 

\ Let the ſecond Wr be 1.5 the Square of this 
v3. 2.25. added to 2304 is 2306.25, and fo of the 
reſt as in the following Table, 

In the firſt Column of \which you have the 
= of Wr, Wr; r being taken in the middle 
of every Inch of the firft 20 Inches from W to- 
wards R. 

In the ſecond Column are the Sum of the Squares 
of WAandWr, that is, the Squares of Ar or ro. 

In the third Column is the Square Roots of the 
Numbers in the ſecond, that is, the fength of the 
Lines ro, each of thefe Numbers taken from W B 64, 
leaves the Lines o b, which doubled are the Diame- 
ters oe, as in the fourth Column. : 

In the laſt Column are the Areas of theſe Diame- 
ters in Ale Gallons, or the Content upon every Inch 
of the Portion or Fruſtum ADEo, the Sum of 
theſe is 48.062, which double is 96.124, the Content 
Cn middle Fruſtum oE DEo A which was re- 


quired. R 

Whereas by Mr. Hunt's Rule in his Gagers Maga- 
ine page 257, the Content of this Fruttum would 
w__ 90.31 Ale Gallons, which 1s about 6 Gallons 
too little. 
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A Table ſhewing the Content of every Inch of the 
middle Fruſtum of the Hyperbolick Spindle 
EoAoED (Fig. VII.) in Ale Gallons. 


Sumofthe |] theSquar Ana? 
Squares Squares of | of Ar or | Diame- | the Cir. | 
of Wr. | WA and | rogrthe | ters oe. | (16, ge 

W r. hag of | s 


Lg 
5 


[ ro, 


obs 2304.25 | 48.003 | 31.994 | 2-350 
2.25. | 2306.25 | 48.023 31.954 2836 
6.25 | 2310-25 | 48.065 | 31.8950 2.320 
12,25 | 2316.25 , 48.127 _ 2-800 | 


20-25 | 2324-25 \ 48.2 Lo 


30.25 | 2334-25 | 48.314 319372 2.738 
42.25 | 2346.25 | 438.438 | 31.124 2.698 
56.25 | 2360.25 | 48.582 | 30.836 ; 2.649 
72.25 | 237625 48.747 | 30.506 2.591 
90.25 | 2394925 | 48.931 | 30.138 | 2.528 
110.25 |] 2414.25 | 49-135 | 299730 2.460 
132.25 2436.25 \ 49-358 | 29 284 2.386 
166.25 |} 2460.25 * 49.601 | 28.798 2.308 
182,25 | 2486.25 | 49.862 | 28.276 2,225 
210.25 | 2514.25 | 50.142 | 27.716 | 2.138 
240.25 | 2544-25 4 50-440 | 27.120 2.047 
272.25 | 2576.25 | $0.757 | 76.586 1.952 
306.25 | 2610.25 | SL.ogi | 25.818 | 1.854 
342.25 | 2646.15 | 51.443 } 25.116 1,755 
380.25 | 2684.25 | 51.810 | 24-380 j 1.655 

SUM is —— —— 48.062 

This doubled 1s - 96.124 


The Content of Fruſtum Eo AoFE D. 
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Of an Ellipfes. 


F the Cone SeBdV (Fig. 3.) be cut by a Plain 
both the ſides of the Triangle under the 
Vertex V, the Crooked Section aooAo0 is an EL. 
lipfis, in which Aa 41s the Tranſverſe Diameter or 
Axes, and A D a Diameter intercepted Diameter. 
Let the Cone be cut by another Plain (S B) parallel 
to the Baſe Se Bd, it will beSDx DB=Doq (pe 
35- 3- Eucl.) thatis, SD Multiplied by D B, is equal 
to the Square of D o, and this will hold-whereſo- 
ever D be taken, and give the quantity of the Lines 
D o, which are called Ordinately applied Lines, and 
the Lines o D o, which are ſuppoſed to cut the Line 
Aa, at Right-Angles are called the Conjugate Dia 
metersof the Ellipſis, 


To Deſcribe an Ellipſis in Plano, the Tranſ- 
werſe Diameter A E, and the Conjugate 
Diamerer HT, or the Ordinate S'T, be 
ang given, 


Figure VIII 


{Þ + ſtraight Lines parallel toH T, as h bt, 
OBP, &c. then, Les 
As AS Multiplied by ES, is to AB Multiplied 
by E B, 
So is the Square of S T to the Square of BP. 
This will hold whereſoever B P be taken, and ſo 
a competent number of Points, P being found a 
CIs, AP PE drawn through thoſe oy 
al 


 & LS ws 


'S CÞ Bile hs & hews 7 ras 


Q #4 * 


APPENDIX 265 


and continued the fame on the other fide ( as 
Hg Hh A) you have the Ellipfs required. 


Or thus, 


Let it be, 
- As A'S Maultiplied by E S is to the Square of ST, 
Sois AE to EL, (E L is called the Latus Re- 
um or Right Side) draw the Line E L Parallel to 
ST, and joyn AL, then 
Pp Multiplied by B r, will be equal to the Square 
of Bp. 


Or thus, 


As AE to EL: 
So is A B Multiplied by BE to the Square of 
BP. 


Another way may be this, 

With: the Radius AS deſcribe the Quadrant 
AdD, and let the Lines T H, th, be continued till 
they touch the Circle in D and d, 

It will be Sdq—Sbq = bdq (per 47. 1. Eucl. 


SDq: SHq:: bdq:bhg, this gives the 
point h, through which the Ellipſ:s muſt be drawn. 


Or Mechanically thus, 


Take in the Compaſſes, the extent SA or S E, 
fet one Foot inH, and bring the other to the Line 


* AE, it will give the pots nn, theſe points arecals 


d the Nodes of the EllipGs. 


N Now 


kd 
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Now it 'is evident from- the conſtruction of the 


Figure, that the diftance from the Center S to” the 
Circumference of the Circle (d or D} and from 
thence to the Center again, iz equal to the Diame- 
ter of the Circle; and alſo the dj from one 
Node to the Ellipſis (in H) and from thence to the 
other Node; is equal to twice the Radius 'S D, or to 
the Line AE: therefore, 2! 

As by tying a thread (twice the length of the Ra- 
_ dius) about a fixed point in the Center, drawing ano- 

ther point in the extremity about, it will deſcribe a 
Circle : So by tying a thread about three Pins fixed 
in the points nn and H, and carrying the point H 
about in the extremity :of the thread (the o two 
points remaining fixed) it will deſcribe the is, 
for as SDS is equal to Sd S: So nHn is equal to 
ng n. 


Of .'a_ Spheroid,. 

F the Semi-Ellipfts AtT PE be turned round 

about the 'Line AE, it will deſcribe the ſolid 
a AtPEgHh, which Solid is cafled a 
Spheroid. 

1. The Content of every Spheraid is equal 4 
-of the Content of a Cylinder, whoſe Baſe is equal to 
the greateſt Circle of the Spheroid, and its Altitude 
the ſame ; therefore the Area of the greateſt Circle of 
a Spheroid Multiplied by + of the length gives the 


Content. : 
' * 2: If the Spheroid be cut in the middle of AS 


by a Plain zz parallel to H T, the Content of the +. 


Fruſtum ZAZ, to the Content of a Cylinder 
** Whoſe Baſe is zz, and Altitude x A, bo 3 bs 9, 
re 


—_ 
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therefore the Area) of the Baſe z z Multiplied by = 
of x A gives the Content of the Fruſtum Z AZ. 

3: Suppoſe the Spheroid cut as before, the lower 
Fruttum ZHgEPPZ 1s equal to a Cylinder, 
whoſe Baſe is zz, and Altitude x E, (v:d. Dr. Wallss's 
Treatiſe of Algebra, page 312.) theſe three proporti- 
ons do likewife hold in a Sphere. 


To Inch a Spheroid. F jourc VHE. 


ET HT the greateſt Conjugate Diameter he 
20 Inches, and A E the Tranſverſe Diame- 
ter or Axis be 4o Inches, to find how many Ale- 


| Gallons this Spheroid will contain upon every Inch, 


Suppoſe Lines drawn parallel to HF, through 
every Inch of AS, theſe Lines may repreſent ſo-ma- 
ny Diameters of the Sphereid, and the 'Squares of 
theſe+ be found by the proportions above men- 
tioned, for finding the Ordinates (BP) of the Ellip- 
fis, in this Example the Square of the firſt Diame- 
ter at one Inch from H T, will be found to be 359, 
the Square of the ſecond 396, and the third 391 ; -and 
by thefe the Content of the 3 firſt Inches (which are 
ſufficient for our preſent purpoſe) may be thus found. 

1. To the Square of the tirſt Diameter, v7. 399, 
add 8oo (the double Square of H T) the ſum is 
1199, this divided by 1077 Quotes 1.1132 the Con- 
tent of the firſt Inch in Ale-Gallons. 

2. To 396 the Square of the ſecond Diameter, 
add oo, the ſum is 1196, this Multiplied by 2 gives 


| 2392, Divideby 1077 the Quotient will be 2.2209, 


the Content of the two firſt Inches. 
3- To 391 the Square of the third Diame- 


| ter add $oo, the Sum, v:Z. 1191, Multiplied 


by 3 is 3373, Divide as above, the Quote 
N3-.- will 
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will be 3.3175 , the Content of the three firſt 
Inches. Having got theſe three numbers, take the 
firſt from the ſecond, the remainder is 1.1077, the 
Content of the ſecond Inch, in like manner take the 
ſecond from the third, the remainder will be 
L008 the Content of the third Inch, So the Con- 
tent 0 


Firſt 1,1132 
* tie] Second þ Inch Y 1.1077 
Third C 1.0965 


As in the ſecond Column of the following Table. 

Take the ſecond Inch from the firſt, the diflerence 
.o055, take the-third Inch from the ſecond, the dit- 
ference is .o111, ſet theſe two differences in the third 
Column : then take .o055 from.o111, thedifference 
is .0056, which place 1g the fourth Column , this | 
will be- the ſame throughout: being thus - prepared 
add .oog6 to .o111, the Sum is 0167, take this from 
the third Inch, wsz. 1.0966, the remainder is 1.0799, 
the Content of the fourth Inch,. and fo of the reſt 
as mn the Table. 
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=|Content Firſt | Sec. 
8./upon c- Es 
very Inc. [Differ|Differ 
I.1132 
I.I1077|.0055 
I-0966|,0111 


1,0799|.0167 
I.05761.0223 pr. 


I 
- 
3 
Y 
$I 
6] 1.0297þ2279]| 056 
7 
l 
9 
O 


.0056 
0056 


099629335 .0056 
0.9571] 939! 0056 
0.9124|4+7 .0056 
it] 235%.co56 
I2|. 0.7447 .co56 
067 E] o56 

0056 
$ .o056 
EE " ——_— : 6 

| 16] 0.4427 2395[ 0056 
0056 

.0056 


[14.8350| 


The Numbers in the ſecond Column of this Table 
fhew the Content of every Inch of the half Sphereid 
HhAtH, the Sum of theſe is 14-335, this doubled 
h is 29.67 the Content of the whole, which is not a 

uarter of a Pint leſs than the Content found by the 

ormer Rule, for the Area of the Circle HT is 1.114, 
this ' Multiplied by 4 of AE, viz+ 26,66 gives 
29. 699. 
N 3 Noete, 
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Note, 


If Sb be 14 Inc we may find the Contenf 
of the Fruſtum H ht H, by adding the firſt 14 Num- 
bers in the ſecond Column of the foregoing Table 
together, the Sum will be 13.0459 Ale Gallons, and 
this doubled is 26.0918 the Content of the middle 
Fruſtum ht T ÞP g, which may repreſent a Cask, as 
the half of it. may repreſent a Tun, and if a Tun be 
In this form, having for one of its Baſes the greateſt 
Circle of the Spheroid, the Content may be found as 
in Problem I. Sect. IK. of the foregoing Tract ; - 
and by the VII. Problem of the ſame Section, the 
Diameters, and conſequently the Content upon every 
Inch of fuch Tun gnay be readily found. 


In the Definitions of- the Solids here treated of, 
they are ſaid to be made by a plain figure, bein 
turned about a Right Line given; theſe Soli 
do all of them (except the Spheroid) take their de- 
nomination from the Figure turned about, as Para- 
bolick Conoids, and Spmdles from Parabola's, Hy- 
perbolicks from Hyperbola's, and even of the 
Spheroid it ſelf if a part be taken towards the Ver- 
tex A, it is by ſome called an Elliptical Conoid. 


Now if the Area or Content of any plain Figure. 
and the diſtance of its Center of Gravity from the 
Line about which it is turned be given, the Con- 
tent of the Solid deſcribed by the turning about of 
fuch plain Figure is alfo given ; for, 


If a Plain Figure, turned about a Right Line, 
given in the ſame Plain (which ſhall not cut the 
Figure given) ſhall deſcribe a Solzd Figure : _ 

Sol 
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Solid is equal to a Priſmatich, Solid upon . the 
fame or > equal Baſe, baving Altitude equal 
to, the Perifery ( perfet or amperfet, as the 
Converſion was perfett ' or imperfeRt) which #s 
deſeribed iby the Center of Gravity of the Fi- 
ure given ta be turned. See this demonſtrated 
y Dr. Fallis in his Mechanica, page. 197. who 
hath ſhewn in the ſame Book how to find the 
Center of Gravity of any Plain Figure, and proved 
that the Center of Gravity of a Semi-Parabola (ſup- 
poſe APo in Fig-IV.) i diſtant from the Vertex 
A, + of the Altitude, and from the Line AB, 3 
of the Latitude, that is, Z of P o, therefore the 
Center of Gravity of the Semi-Parabola, will be ig 
the point a; and of the whole Parabola in the 
point x. 


Now if the Parallelogram ANoP, be turned 
about the Line AP, it will deſcribe the Cylinder- 
NooV, and by the ſame Converſion the Semi- 
Parabola AOP, will deſcribe the Parabolick Conoid 
AoPo, upon the ſame Baſe oo having Altitude 
A P, the fame with the Cylinder, and from the pro- 
portion of the Semi-Parabola, to the Parallelograns. 
Circumſcribed, and from the Center of Gravity of 
one to that of the.other is proved, that the Parabo- 
lick Conoid AoPo, to the Cylinder NooV is as x 
to 2, that. is, the former 1s. half of the latter. 
Dr. Wallis's Mechanica, Part 2. Problem 12. 


Now whilſt the Figure is turning about, the Center 
of Gravity. a, wilt defcribe a Circumference, whoſe 
Radius is x a, and the length of this Circumference- 
Maltiplied by the Area of the Semi-Parabola AoP, 
produces the Content of the Parabolick Conoid- 
0 AoOP. 


Moreover, 
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Moreover if the Parallelogram I K H G, (Fig. V.) 
be turned about the Line GH, it will deſcribe the 
Cylinder IKML, and the Parabola G A H (whofe 
Center of Gravity x, is diſtant from the Vertex 
A, + of the Altitude A Q_) will deſcribe the Para- 
bolick Spindle G A H B, which Parabolick Spindle is 
to the Cylinder, Circumſcribed as 8 to 15, as is 
proved in the place above cited. 


Now whilſt the Figure is turning about, the Cen- 
ter of Gravity x, will deſcribe *a Circumference, - 
whoſe Radius Q x being given, the-length of the 
Circumference is alſo given , which Multiplied by 
the Area of. the Parabola G A H, the Product is 
the Content of the Parabolick Spindle G A H B. 


I might now compare thefe Rules with thoſe I 
have given above, but I will firſt give an Example 
mn two Solids more- commonly known, viz. a Cylin- 
der at:d a Sphere, now- it 1s well known to the mean» 
eſt Geomitrician, that a Sphere to a Cylinder of the 
ſame Baſe' and Altitude is as 2 to 3. Snppoſe the 
Diameter and Altitude of a Cylinder be each 12 
Inches, the Content will be found to be 1357-1539 
Solid Inches ;-* of this is 904-7692 the Content of 


a Sphere whoſe Diameter is 12 Ines. | 


If BD (Fig. 9.) be 12, and AC 6, the Area of 
the Parallelogram BEFD is 72; the Center of 
Gravity is in the middle at v, fo the Radius A v be- 
ing 3 the length of the Circumference vnre 
(which 1s deſcribed by the point v, whilſt the Paralle. 
logram is turning about) 1s 16-8496, this Multi- 
plied by 72 {the Area of the Parallelogram) gives 
1357-1539 the Content of the Cylinder as above. 


Again, 
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Again, the Center of Gravity of a Semi-Cirele 
(according to Dr. Wallis) is thus formed, 


As the Semi-Periphery is to the Diameter, 
Sois + of the Radius, to the diſtance of the Cen- 
ter of Gravity from the Center of the Circle. 


In this example the Diameter BD is 12, and the 
Semi-Periphery BCD, 18.8495, therefore 


As 18.8495 the Semiphery, to 12 the Diameter, 

So is ; of the Radius, viz. 4 to 2.54649 which 
is equal to AS, the diſtance of the Center of Gras 
vity from the Center of the Circle. Now whilſt the 


*Semi-Circle is turning about, the Center of Gravity's, 


will deſcribe the Circumference $ z x c, whoſe length 
18 16 Inches. becauſe the Radius A S is 2.54649. 


The Area of the whole Circle is 11 3.09616, the 
half is 56.54808 the Area of the Semi-Circle BCD, 
this Multiplied by 16, gives 904.76948 the Content 
of the Sphere, which is but ., ,,=*., . of a  Cubick 
Inch more than the Content found as above. 


If this Rule be applied to the other Solids, the 
like agreement will appear : for inſtance, 


In Fig. IV. P ois 20 Inches, andP A 4o, there- 
fore the Parallelogram NoPAis800; 2 of this 


is 533-333 the Arca-of the Semi-Parabola oo AP. 


The Center of Gravity a, is diſtance from A P 3. 
of Po: therefore xa is 7.5: Now if the Semi-Para- 
bola be turned about the Line A P, the Center of 
Gravity a, will deſcribe a Circumference whoſe length 
will be 47.1248, this Multiplied by the Arca - the 
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Semi-Parabola, viz. 533-333 gives 25132.784, the 
Content of the Parabolick Conoid, whoſe Baſe is * 
ePo, and Altitude P A, and this is half the. Cir- 
cumfcribed Cylinder Noo V, for the Diameter” 
v Pois 4o Inches, therefore the Area of the Baſe ig + 
1256.6384, this Multiplied by P A the Altitude, viz, 
40, gives 50265.536 the Content. of the Cylinder, 

the half is 25132.768, the difierence is but 4s * 
of a Cubick Inch, and thefe would be no difference 

at. all if the Work could be performed by whole 
Numbers. I might further ſhew the agreement of 
theſe Rojo & in, Oe Parabolick Spindle, and a. *q 
Solids, but by what hat n alreaCy laid, 1 pretyme' 

the method is ſo plain as not to need more Examples, 
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at the end of the Appendax . 


ERR 4T A. 


Ave 12. Line 13. for .0775 Read .0375+ Þ: 44s 
laſt but two, r .5. x 49.1. 11. r. 1002.6. p.55. 
[ 3. r- 1.72047. Þ- 54-4. laſt, r. .68819. p.57. 4. laſt 
but one, 7. the a , 26. L. laſt but two, for 
fame, r. ſum. p. 86. 4 4. forD. r. b. p. 94-1. 127.91. 
414. for 91.7. 93. p.98. /.7.r. Area's. p.99. firſt Col. 
of the Table, for 9.7. 6. p. 102. 9. for is r. if. p.103. 
1.29. dele to. p. 106.1. 23. after Sum, r. and half Sum. 
. 113. 4.5. for length, 7. tenths. p.115. 4. 16. 7. a 
Spheroid. p. 126, /. 5. r. Squares. P. 132. /. 16. for 
144. 7. I56, 


In the Table of Area's. 
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